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THE LAHHEBOEYEB OB BEABBEB VULTUBE. 

The bearded vulture, called in Germany (where it is most 
common) lammergeyer, is the largest and most powerful of 
European birds of prey ; and its German name is derived 
from its propensity to seize and carry off young lambs, a 
feat for the performance of which a bird must be largely 
endowed with strength and audacity. The bearded vulture, 
when fully grown, is about 4 feet high, measuring from 9 to 
10 feet from tip to tip of its wings ; the head and neck are 
completely clothed with feathers, and the base of the bill is 
hidden by projecting bristles ; the bill is long, strong, 
straight, and laterally compressed, with the tip curved and 
sharp ; a tuft of stiff bristles 
projects forward like a beard 
from the base of the lower 
mandible ; the wings are 
long, the second and third 
quills being the longest and 
nearly equal ; the tarsi are 
short and covered with feath- 
ers ; the anterior toes are 
united at the ba^ with a 
membrane ; and the claws, 
especially those of the inner 
and hind toes, are curved. 
In the adult bird, the upper 
part of the head, the neck, 
and the under parts are 
whitish, tinged with orange, 
deepest on the breast ; the 
wings and tail are grayish 
black, and the back deep 
brown ; the wing coverts are 
dashed with orange white; 
the beard and the space 
round the eye are black, and 
the bill horn-colored. The 
bird is found also in Asia 
and Northern Africa. 

It is by no means uncom- 
mon for the lammergeyer to 
frighten its prey over a 
precipice, and then to de- 
scend and devour the car- 
cass. In the admirable en- 
graving* presented h e r e - 
with, its strength and fero- 
city are shown to be success- 
fully resisted by the matern- 
al instinct of the chamois 
whose pavid offspring, well 
a\yare of the besetting dan- 
ger, crouches in timidity be- 
hind its mother. The up- 
ward thrust of the chamois' 
head, armed with short,firm, 
retroverted horns, has evi- 
dently struck the marauder 
a severe blow, and his af- 
frighted scream is almost 
audible as we look on his 
spread tail and displaced 
feathers. 



what in the road carriages is equally essential, on directing 
wheels. The possibility of driving around any curve, as the 
directing wheels may lead or trail, is secured by the jack-in- 
the-box motion of the traction engine, which applies the 
force to either driver of a pair of wheels, imparting to either 
wheel, in whatever proportion is requisite, the motion or ro- 
tion it should have when running upon a curved line. Of 
course, the abrading action of the tires (like that of the 
faces of a mortar mill) upon the ground yet remains ; and 
the wear on them and on the road bed at the place of 
turning will still be large, but the leverage to overcome 
this- grinding, and the amount of grinding, will be so much 



Use of Steam Carriages. 

The mechanical difficulties 
in the application of steam 
as a motive power for car- 
riages have gradually come 
to be appreciated; and with 
the somewhat more complete 
knowledge of the conditions 
and requirements, it is pro- 
bable that the next attempts, 
made in earnest by skilled 
and informed mechanics, will 
effect more satisfactory re- 
sults. It is a settled conclu- 
sion that the adhesion of the wheels, or of a pair of them, 
sustaining half the load, is ample for the purpose of 
impulsion at any grades practicable for ordinary road use, 
only noticing that the contact or bearing of the drivers upon 
the ground must be positive and uniform. A four-wheeled 
vehicle with axles attached to a rigid body, when standing 
or running on the uneven — generally twisted — surface of a 
road, will obviously rest or have its bearing only upon three 
of its wheels, and this condition of three points of bearing 
attaches to the tram road locomotive, as well as to the com- 
mon road one. Balance bars or gimbal-hung swinging axles 
will secure the equal distribution of weight upon drivers, or, 

•From " The Life and Hablta of Wild Animals," Illustrated with designs 
by Joseph Wolf, engraved by the Brothers Whymper, and published by 
Messrs. MacmiUan ti Co., of LoadOD and New York. 




DOE AND FAWN ATTACKED BY A VULTURE. 

less than that which accompanied the action of wheels 
rigidly attached to an axis that it can be surmounted or 
endured. The conditions of leading the tram road carriage 
around the curve differ altogether from those of guiding the 
ordinary road carriage. The tram road carriage will guide 
itself, with either the Bissell two-wheeled truck, or more 
perfectly still with the old German six- wheeled wagon ar- 
rangement (in which the axles adjust themselves radially 
to any line of Curvature) ; while the ordinary road carriage 
must have the swinging axle only for a guide. 

In the application of power to the steam carriage, it is 
apparent that the starting resistance is the most difficult to 
overcome; and although many methods suggest themselves, 
none has yet had practical application in service in parallel 



work. The utilization of the momentum of stopping may 
be available to help the starting of a carriage. This has 
already been elucidated as possible on railway trains ; but 
in this case the gain from all the momentum lost at a stop- 
page bears so small a proportion to the labor of the locomo- 
tive engine as not to be worth saving. The necessity of 
two speeds, at least, is acknowledged; but with the gearing 
of the jack-in-the-box, there is no great objection to double 
speed wheels in addition. The total motive power of the 
engine demanded is about what is rated at two horse power, 
at the most, and the engine becomes very small. The success 
of the three-cylinder engine, now made by the thousand, al- 
most, in England, and its 
peculiar facility for the use 
of the expansive force of 
steam at high velocities, 
seems to open a ray of light 
into the darkness where the 
steam carriage of the future 
now lays. The recognition 
of the fact that the intersti- 
ces of a mass of coal, on a 
given surface, present an 
equal area for any size of 
lump, whether coarse (large) 
or fine, only that all the 
lumps or grains must be sor- 
ted to the same size, is slow- 
ly being made ; and as our 
fine anthracite coal, of pea 
size, runs like water, it fol- 
lows that automatic firing of 
the small boiler will be the 
finality for the purpose of 
the. steam carriage (as well 
as the possible finality of the 
firing of marine, if not all, 
steam boilers). This, with 
suitable automatic arrange- 
ment for feeding, will per- 
mit the steam carriage to be 
run by one man alone. Only 
some of the salient points of 
the mechanism of the com- 
ing carriage have been no- 
ticed here ; others of nearly 
eaual importance present 
themselves, which can be dis- 
cussed or settled in the same 
way, by those especially in 
terested. 

Eventually, the steam car 
riage will be as distinctive 
as the locomotive engine,an<i 
will have its nationalities as 
the locomotive has, and its 
individuality, as the Ameri- 
can locomotive of to-day has 
William Mason inscribed up- 
on it. 

The steam carriage,when 
in use on the public high- 
ways or tram tracks, will be 
much more safe from acci- 
dent of any kind than the 
ordinary vehicle or the street 
car. The requirement or pe- 
nalty can be made as strin- 
gent, as letting all statute 
laws out of the question will 
allow the enforcement of 
common law ; and under the 
impulse of such penalties — 
safeguards, catchers, deten- 
ters or arresters — automatic 
contrivances of all kinds will 
multiply to the point that 
will give security to the oth- 
er traffic, quite as great as that now attendant upon the av- 
erage driver and the carriage horses ; while the control of 
the apparatus, either to start or to. stop, can be made cer- 
tainly as effective as the present ordinary carriage, however 

carefully driven. — Journalofthe Franklin Institute. 

.^ <•> » 

Hakdened Gtpsum, boiled with stearic acid or paraffin, 

much resembles meerschaum. The resemblance may be 

much increased by coloring the mixture with solution of 

gamboge and dragon's blood. 

.^ 4t» » 

A Piece op wood cut from a tree is a good electrical con- 
ductor. Let it be heated and dried, it becomes an insulator. 
Let it be baked to charcoal, it becomes a conductor again. 
Burn it to ashes, and it becomes an insulator once more. 
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DABWIir*8 THEOBT OF FAKGEITESIS. 



Seven years ago.Mr. Charles Darwin first presented the the- 
ory of pangenesis. After continued study during the inter- 
val, he now reafiirms the hypothesis, and once more submits 
it, remodeled and fortified by a host of new facts and obser- 
vations, in the recently issued second edition of " Animals 
and Plants under Domestication." The doctrine of natural 
selection presupposes variability as a necessary characteris- 
tic of every organism, and this theory has been substantiated 
by a vast aggregation of observed facts. Of this accumula- 
tion, the work above referred to forms no inconsiderable 
part, since it deals with observations showing the amount 
and nature of the changes which animals and plants have 
undergone while under man's dominion, or which bear on 
the general principal of variation. It is in order to bring all 
the phenomena of diversity in growth under one law that 
Mr. Darwin enunciates a supposition which implies that 
every separate part of the whole organization reproduces 
itself. So that ovules, spermatozoa, and pollen grains, the 
fertilized egg or seed, as well as buds, include and consist 
of a multitude of germs thrown off from each separate part 
or unit. This connects and serves to explain a series of 
phenomena otherwise isolated and inexplicable; and of these 
a brief analysis is necessary to the proper comprehension of 
this very important and far-reaching theory. 

Reproduction may be divided into two classes, namely, 
laexi^jil and asexual. The latter is effected in many ways, by 
thp formatiop of buds of various kinds, and by fissiparous 
generation, that is, by spontaneous or artificial division. Be- 
tween the production by fissiparous generation of two or 
more complete individuals and the repair of even a very 
slight injury, there is so perfect a gradation that it is im- 
possible to doubt that the two processes are connected; and 
thus the several forms of budding, fissiparous generation, 
the repair of injuries, and development are all essentially 
the results of one and the same power. From well under- 
stood cases of parthenogenesis and a variety of other in- 
stances, the distinction between sexual and non-sexual 
generation is proved to be not nearly so great as hitherto 
supposed, and in fact they do not essentially differ; and 
therefore Mr. Darwin concludes that, with the power of re- 
growth and development, they are parts of the same law. 

A few of the more striking phenomena, coordinated under 
this law, may first be examined. A multitude of the lower 
animals and vertebrates possess the wonderful power of re- 
production of amputated parts. Spallanzani cut off the legs 
and tail of the same salamander six times successively. 
Tadpoles are capable of reproducing lost members, though 
full grown frogs are not. A crab regains lost legs; and 
gasteropod mollusks, whose heads are likely to be bitten off 
by fishes, have the power of reproducing those important 
members. In the case of those animals which may be bi- 
sected and chopped to pieces, and of which every fragment 
will reproduce the whole.power of regrowth must be diffused 
throughout the whole body. 

It is well known that buds may be inserted into a stock, 
and that plants thus raised are not affected in a greater degree 
than can be accounted for by changed nutrition. From this 
every -day, though little understood, operation of grafting is 
deduced the very important fact that formative elements 
capable of blending with those of a distinct individual (and 
this is the chief characteristic of sexual generation) are not 
confined to the reproductive organs, but are present in the 
buds and cellular tissue of plants. 

A marvelous series of phenomena grow out of the circum- 
stance that in the case of plants the male element may affect 
in a direct manner the tissues of the mother, and with ani- 
mals may lead to a modification of her future progeny. Gal- 
lesio fertilized an orange flower with pollen from the lemon, 
and the fruit bore stripes of perfectly characterised lemon 
peel. Not merely is the ovule affected, but the partially de- 
veloped tissues of a distinct species, as is exemplifi^ed in a 
case where an Arabian mare bore a hybrid to a quagga. Sub- 
sequent colts by an Arabian horse were more striped even 
than the quagga itself, and presented other marked charac- 
teristics of that animal. Another well known instance is 
that of a fine bred slut, which, when once crossed by a mongrel, 
frequently thereafter bears none but tainted offspring, and 
is thus ruined for breeding purposes. Among human beings, 
the children of a woman by her second marriage often ex- 
hibit traits peculiar to her first husband. 

We next reach the question of development, which is 
either slight and slowly effected, as in human beings, or 
great and sudden, like the metamorphoses of insects. By 
several distinct groups of facts, Mr. Darwin is led to the be- 
lief in the independence of parts successively developed. 
Again, physiologists agree that the whole organism consists 
of a multitude of elemental parts, which are to a great ex- 
tent independent of each other; and a most curious array of 
facts may be adduced to support this view. The spur of a 
cock, after being inserted into the ear of an ox, lived for 
eight years, became nine inches long, and acquired a weight 
of nearly fourteen ounces. The tail of a pig has been grafted 
into the middle of its back.and reacquired sensibility. Oilier 
inserted a piece of periosteum from the bone of a young dog 
under the skin of a rabbit, and true bone was developed. A 
French zouave once drove a thriving trade in Paris by sell- 
ing marvelous rhinoceros rats. He imitated the horn of 
the rhinocerous by grafting a freshly removed rat's tail to 
the forehead of a second rat. 

Lastly, we meet the phenomena of variability and inheri 
tance. Variability is not a principle coordinate with life or re- 
production, but results generally from changed conditions act- 
ing during successive generations. By inheritance a multitude 
of newly acquired characters are acquired by offspring, A 
horse becomes trained to certain paces, and the colt inherits 



similar consensual movements. A retriever taught to fetch 
and carry will transmit its endowments to its descendants. 
On the whole it may be concluded that inheritance is the 
rule and non-inheritance the anomaly. Reversion is not a 
rare event, but occurs so regularly that it is evidently an 
essential part of the principle of inheritance. In fine, in 
every living creature we may feel assured that a host of 
long-lost characters lie, ready to be evolved under proper 
conditions. 

It is clear that, through all of these phenomena, there may 
be traced a possible action of the innumerable elements com- 
posing every organism, each possessing its own attributes 
and to a certain extent independent of all the others. Now 
it remains to connect all under the law. It is universally 
admitted that the units of the body increase by self -division 
or proliferation, retaining the same nature, and that they 
may ultimately become converted into the various tissues 
and substances of the body. But besides this means of in- 
crease, Mr. Darwin assumes that the units throw off minute 
granuleswhich are dispersed throughout the whole system; 
that these, when supplied with proper nutriment, multiply 
by self-division, and are ultimately developed into units 
like those from which they were originally derived. These 
granules may be called gemmules. They are collected from 
all parts of the system,to constitute the sexual elements.and 
their development in the next generation forms a new being; 
but they are likewise capable of transmission in a dormant 
state to future generations, and may there be developed. 
Their development depends on their union with other par- 
tially developed cells, which precede them in the regular 
coarse of growth. Gemmules are supposed to be thrown off 
by every unit, not only during the adult state, but during 
each stage of development of every organism: but not ne- 
cessarily during the continued existence of the same unit. 
Lastly, it is assumed that the gemmules in their dormant 
state have a mutual aflnnity for each other, leading to their 
aggregation into buds or into sexual elements. Hence it is 
not the reproductive organs or buds which generate new or- 
ganisms.but the units of which each individual is composed. 
These assumptions constitute the provisional hypothesis, 
to which Mr. Darwin has given the name pangenesis. 



ANOTHEB DASTABDLY ATTACK? 

The Chicago Tribune says: "The wrongs of women and 
negroes have monopolized public attention for many years. 
Serious as some of them are or have been, the wrongs of 
boys are as bad, if not worse. For a series of years, the 
boys of America have been shut out, more and more com 
pletely with each year's advance, from the chance of learn- 
ing a trade. The trade unions, with almost incredible blind- 
ness, have adopted rules which prevent the employment of 
any except a very limited number of apprentices. These 
rules forbid a master to employ an apprentice unless he em- 
ploys a certain number of journeymen; and in some trades, 
the proportion is one boy to twenty men. The few places 
left vacant by apprentices becoming journeymen are soon 
filled. Tens of thousands of boys are thus deprived of the 
opportunity to become reputable and self-supporting artisans. 
When they leave school and try to do something for them- 
selves, they find the doors shut in their faces. Instead of 
becoming blacksmiths, silversmiths, carpenters, compositors, 
cabinet makers, coachmakers, hatters, machinists, bakers, 
tanners, tinners, tailors, masons, shoemakers, stonecutters, 
plasterers, bricklayers, weavers, they have to become boot- 
blacks, newsboys, errand boys, loafers, dead-beats, paupers, 
thieves, etc. No one of the occupations open to them offers 
any education, except in a sort of cunning which is often a 
curse. If the members of the so-called liberal professions, 
the journalists, lawyers, teachers, doctors, and ministers, 
should successfully combine to prevent the education of boys 
and young men in any of their specialties, there would be a 
universal howl of complaint. A far greater wrong is com- 
mitted, however, when trade education is prevented. Many 
more boys are affected, for one thing, and most of them must 
go to work at once and labor constantly in order to live. 
If they do not this, and do not steal, they must starve." 

When will respectable papers, like the Chicago Tribune, 
learn to cease such dastardly attacks as the above upon the 
workmen of our country and their trade societies? The 
workers comprise the vast majority of the population. Is 
not all the wealth of the country the result of their labors 1 
Do they not pay the taxes ? Do they not support the govern- 
ment, as well as their own families ? If they prefer to do 
all the family work in person, shall they not enjoy the priv- 
ilege? To be sure, their boys would be benefited by indus- 
try ; their mothers and sisters would be rendered more com- 
fortable and happier if the family income were increased by 
the earnings of the lads. But if the fathers, who form and 
govern the societies, prefer to do all the work, and exclude 
the young fellows, it is their privilege, and the Chicago Tri- 
bune need not complain about it. 

Not long ago, the legislature of this State passed a billre- 
quiring that felons and other criminals in certain prisons 
should be compelled to work. It costs, say, $2 a day to sup- 
port each one of these rogues, which expense, as everybody 
knows, is paid, indirectly, out of the earnings of the work- 
ing people. But strange to say, the moment the bill passed, 
the Governor was' waited upon by officers of trade societies, 
representatives of the working masses the voters, request- 
ing that the bill should be vetoed. Labor, iliey argued, is so 
scarce that, if the thieves are allowed to irork, we honest 
people will have nothing to do. "Very well," perhaps thought 
the Governor, " it is your own affair. You may continue, 
since you prefer it, to tax your earnings and distress your 
families, in order to support these wretches in idleness." So 
the bill was vetoed. 
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VOBTEX ATOHS. 

Any one who has ever witnessed a cannonade on a still 
day can hardly have failed to remark the great rings of 
smoke, which often arise from the cloud belched forth by 
the guns, and float aloft for a considerable period before be- 
coming dissipated. The same rings are produced on a small 
scale by smokers of tobacco, by a sudden expulsion of air 
from the mouth, the lips being placed in a peculiar position. 
There is also an easy way of making them for purposes of 
examination, which consists in providing a box having a 
round aperture at one end, and its opposite extremity cov- 
ered only with cloth. The bottom is sprinkled with a strong 
solution of ammonia, and a dish of common salt and sulph- 
uric acid is inserted. The gases arising from the salts and 
acid combine in the shape of smoke, and the latter may be 
expelled in beautiful rings through the aperture by striking 
suddenly on the cloth back. 

When the behavior of these rings is critically investiga- 
ted, it appears that they have peculiar properties. When 
two impinge, they act as if made of solid elastic material, 
and vibrate independently after the shock; or vibrations may 
be produced in them by ejecting them through a square in- 
stead of a circular hole. The circle is the position of equi- 
librium, and the irregularly-shaped ring vibrates about that 
form. Another curious result is that, if the two rings are 
moving in the same direction, with their centers in the same 
line and their planes perpendicular to that line, the pursuer 
contracts and moves faster, while the pursued expands and 
moves more slowly, so that they alternately pass through 
one another. If they are moving in opposite directions, un- 
der like circumstances, both expand indefinitely, an.d more 
slowly and slowly, never reaching one anoth r. 

Now each ring or vortex contains not merely the matter in 
fine division forming smoke, but a certain definite proportion 
of smoky air, which, in virtue of the vortex motion, has be- 
come a different substance from the surrounding air, and 
moves througB it very like a solid body. If there were no 
such thing as fluid friction in the atmosphere,the ring would 
go on moving for ever ; and not only this, but the portion of 
the fluid containing the smoke and marked thereby would 
remain precisely the same set of p&rticles of the fluid as it 
moved through the rest. Consequently those thus marked 
by the smoke would be,by the fact of their rotation,difEeren- 
tiated from the surrounding atmosphere, and could not by 
any process short of -an act of creative power be made to 
unite with the latter. 

Helmholtz has shown that the properties of every vortex 
ring are, first, that every part of its core is essentially rota- 
ting. As a ring approaches the observer, every portion of 
the inner side is moving forward, and every portion of the 
outer side is moving backward; and if the face be placed in 
the path of a large ring, a sudden blast of air will be felt 
flowing through the center of it. Thus the vortex ring not 
only involves in itself rotating elements, distinguished from 
other elements of the fluid, but it also is associated necessa- 
rily with other movements through the non-differentiated 
air, and especially a forward rapid current of air, passing 
through its center in the direction in which it is going. 
Helmholtz has further shown that such a ring is indivisible. 
The sharpest knife will not cut it. It wriggles around the 
blade and moves away. It is not that it cannot be cut, but 
you cannot so much as get at it so as to try to cut it. 

Again, vortex filaments existing in a continuous medium 
of any kind must either be endless, or else the ends must be 
in, the free surface of the liquid. The last condition any 
one can realize by drawing his teaspoon over a cup of tea 
and lifting it from the surface. There will be a couple of 
little whirlpools going round in the tea, rotating in opposite 
directions, the two moving forward (as do their sides which 
are nearest one another) in the direction in which the tea- 
spoon was drawn. These two little eddies are simply the 
ends of a half vortex ring, and they are on the free surface 
of a liquid. 

We are now in a position to understand Sir William 
Thomson's recent theory of vortex atoms, which Professor 
Tait explains in his "Recent Advances in Physical Science,"* 
from which we have freely drawn for the foregoing. We 
have shown that, given a perfect fluid, nothing but creative 
agency could produce a vortex ring in it, or destroy one al- 
ready there. No process at our command could enable us to 
do either; because in order to do it, fluid friction is essen- 
tially requisite. Now, by the very definition of a perfect 
fluid, friction does not exist in it. Sir William Thomson 
suggests that the Universe is filled with something which we 
have no right to call ordinary matter (though it must possess 
inertia) but which we may call a perfect fluid. In this vor- 
tex, motion once produced by creative act remains until the 
same power removes it. Thus, he argues, this property of 
rotation may be the basis of all that to our senses appeals 
as matter. All atoms of matter are vortex rings; and in a 
perfect fluid filling all space and having no surface, there 
can be no ends. All vortex atom rings, therefore, must be 
endless, that is to say, must have their ends united together 
after any number of convolutions. Lastly, the indivisibil- 
ity of a ring shows that, in that sense, at least, it is literally 
an atom. 

This idea enables us to explain a great many properties of 
matter, but it carries with it a host of mathematical diifi- 
culties. The theory has but passed its first trials, and, being 
admitted as a possibility, it is left to time and the mathemati- 
cians to settle whether really it will account for everything 
experimentally found. If it does so, and if it, in addition, 
enables us to predict other phenomena, which in their turn 
shall be found to be experimentally verified, it will have all 
the possible claim on our belief that any physical theory can 
ever have. 



THE CENTENNIAL EXPOSITION. 

The attendance at the Exposition is now steadily increas- 
ing. On Decoration Day, fully 50,000 people passed the 
gates, and the Main Building and Memorial Hall were, for 
the first time, uncomfortably crowded. The twenty-eight 
groups of judges have completed their organization, and the 
members are busily at work preparing their reports. The 
system adopted of dividing the duties, each member 
making his own examination of the articles submitted, in- 
stead of requiring the exhibits to be investigated by com- 
mittees of several judges, as has heretofore been done in 
other expositions, is said to work admirably, saving an 
immense amount of time to the commission, and, without 
doubt, it will give as good satisfaction to the exhibitors. Con- 
siderable comment has been aroused regarding alleged inju- 
ries to the pictures committed by careless visitors, and the 
Austrian Commission had their gallery closed until railings 
around the works of art were erected. It has since been 
found that but two pictures were damaged, and in neither 
case could the mishap be charged upon visitors, as the inju- 
ries were discovered to have occurred during transportation. 
Horticultural Hall, in which the display at the opening was 
not large, is being rapidly filled. The latest arrival is a fine 
selection of tree ferns from Australia. The English rhodo- 
dendrons are now in full bloom, and present a magnificent 
appearance, although they show evidence of the long voyage 
disagreeing with them. A much handsomer display of these 
beautiful flowers may be seen at the present time in Llew- 
ellyn Park, Orange, N. Y. Between the British Government 
and the T. A. B. fountain, a Canadian lumber merchant has 
erected a house built of rough lumber, just as it comes from 
the yard. The roof is made of huge unbarked timbers, each 
twenty-four inches in diameter, and the sides are composed of 
boards piled to form a wall a foot thick. Inside, a monster 
section of a pine tree is exhibited. The big Krupp cannon 
has at length reached the grounds, and is being placed in 
Machinery Hall. The pumps annexed to that building are 
now at work, producing a miniature Niagara for three hours 
daily. The Brewers' Building is rapidly approaching com- 
pletion. A curious section of elevated railway is being con- 
structed between Agricultural and Horticultural Halls. The 
cars are built something after the Swiss cottage pattern. 

THB JAPANESE BKONZES AND LACQUERED WAKE 

we have already alluded to, as one of the most remarkable 
portions of the general display. The grotesqueness of Japan- 
ese art is employed in these with wonderful effect. There 
are cups and saucers of lacquered wood, as light as corks, 
colored with reds, blues, and yellows, protected by the famous 
Japan varnish, which will withstand the hottest water. 
Perfection of joiner work, unique ornamentation, and ex- 
quisite selection of colors are especially noticeable in the 
cabinets, some of which, scarcely larger than a modern mu- 
sic box, range in price from $125 to $1,000. It is in the 
modeling and the preliminaries to the casting of the bronzes 
that the peculiar genius and perseverance of the Japanese 
are disclosed. The models are made in wax ; and in that 
material everything, down to the smallest feather of a 
bird's wing or the hair of a spider, is elaborated with scru- 
pulous care. The wax model is then painted all over with 
a coating of finest sand, held together by a fireproof mucil- 
age. The first coat is laid on with exceeding care, so as to 
fill every tiny interstice. So with all following coats,which 
may number hundreds, until sometimes six months are con- 
sumed in the work of painting a cumulative mold three or 
four inches thick. When the latter is rendered sufficiently 
strong, the wax model inside is melted and removed. The 
bronze is then poured in, and the whole object completed in 
a single casting. The mold is subsequently removed with 
care only second to that employed in its construction, leav- 
ing the bronze without a crease or flaw. From this process 
emerged the magnificent incense bearer which stands at the 
entrance of the Japanese section. It represents a vessel 
elevated upon worn sea rocks, inhabited by a dragon and 
surmounted by an eagle and flanked by flocks of birds. 
The price was $4,500, and it was purchased for the English 
South Kensington Museum. 

As there are no patent laws in either China or Japan, the 
mode of preparing the patina given to these bronzes has re- 
mained secret for ages, and has been handed down from 
father to son. Chemical analysis has, however, revealed 
the composition of the alloys, and M. Morin has discovered 
that the patina of the celebrated black bronzes is due to the 
use of an alloy composed of 80 per cent of copper, 4 of tin,10 
of lead,2 of zinc, 4 of iron, besides small proportions of gold, 
nickel, arsenic, and sulphur. Some of the bronzes analyzed 
show a proportion of lead varying from 10 to 20 per cent, 
added at the expense of the copper, and a quantity of 7 per 
cent of tin. Molded in thin plates,this bronze is very easily 
worked, and the patina appears of itself when the metal is 
subjected to a high temperature in a muflfle furnace. It is, 
however, very brittle. Chemical analysis is certainly of 
little use in this case, unless it leads to synthesis ; and in that 
respect the labors of the French investigators have been 
attended with remarkable success, and have resulted in the 
production of bronzes even better than those of the Japanese, 
since they have a strength equal to that of ordinary bronze. 
The process consists in preparing a ground by the action of 
chemicals having oxides and sulphides of copper as their 
bases. If different tints, black, brown, red, or green, be de- 
sired on the same object, it is sufiBcient to cover with a pro- 
tecting varnish all portions of the surface except those to 
which it may be desired to give a certain hue; then when 
they have been treated for a sufficient time, they are covered 
with varnish, while the other parts of the surface now ex- 
posed are subjected to the action of the chemicals, and so 



on for as many tints as are required. The inlaid enamel 
work which is performed by oriental artists with so much 
skill and patience, and at the same time with such primitive 
appliances, is now executed by simpler and quicker means. 
The object to be inlaid is entirely covered with varnish, por- 
tions of which are removed by a graver so as to form the de- 
sign ; and thus prepared, it is subjected to the action of a 
galvanic bath of gold or silver, which deposits the metal in 
the places laid bare by the graver. Another method is, how- 
ever, mentioned by M. Morin. After the removal of the var- 
nish, according to the pattern made by the graver, the object 
is plunged into a solution of cyanide of silver. The salt is de- 
posited on the lines from which the varnish has been re- 
moved; the object is heated in a muffle furnace, and the 
metal appears on the black patina. Inlaid patterns of gold 
and silver may be obtained, either of their natural bright- 
ness or with a dead surface, the latter being effected by 
different processes of oxidation ; so that, on the same object, 
by making use of the protecting varnish, designs in gold 
and silver of various degrees of luster may be combined. 

THE ENGLISH ENAMELS. 

It is a notable fact that the present specimens of Japanese 
and Chinese enamels are fairly approximated by those exhibi- 
ted by the Messrs. Elkington,of Birmingham, in the English 
section. The cloisonnee work forms an imperishable picture 
capable of resisting everything but intense heat and great 
violence, and is a material which lends itself with especial 
readiness to rich and harmonious coloring; while the delicate 
bright metallic lines bordering the cloisons form a pleasing 
contrast to the comparative dullness of the opaque glass. 

THE KDSSIAN EXHIBIT, 

which two weeks ago existed only in packing boxes,now bids 
fair to attract remarkable interest. Portions of it will remind 
one of the famous reply of Prince Demidoff, who, when a 
lady somewhat ostentatiously exhibited to him a set of mala- 
chite jewelry, carelessly remarked: " Yes, I have a mantle 
piece made of that." From the celebrated mines owned by 
the above dignitary, several superb malachite urns, table 
tops, and mantle pieces, have been sent, valued at several 
hundred dollars each. There is besides a pair of lapis lazuli 
vases in this collection, valued at $500. The Russian ma- 
chinery is not yet in place; but as thirty car loads arrived in 
a single day recently, a fine display may be anticipated. 

MEXICO 

astonishes visitors to her section by exhibiting a circular 
mass of pure silver weighing 4,000 lbs., and valued at 
$72,000. The mineral contribution of this country is ex- 
ceptionally good. There are some fine cannel coal and a col- 
lection of beautiful opals and precious gems imbedded in 
ore. In textile manufactures, Mexico compares favorablj 
with other nations, and exhibits cloths and cassimeres of the 
finest workmanship. There is a large display of medicinal 
plants, coffee, and tobacco, and also a valuable exhibit,show- 
ing the many uses of the agave. The fiber of this plant 
is made into rope, paper, and cloth, and its flower yields an 
intoxicating drink called pulque. 

SWEDEN 

carries off the palm for the best show of iron and steel. 
Twenty-eight exhibitors contribute, and among them the 
two largest establishments in the kingdom, those of the 
Molota and of Sandark. Huge columns, pyramids of iron 
and steel bars and pipes, and great screens towering to the 
roof of the building, on which are arranged tires, bars, and 
ingots, are on every side. A very tasteful exhibit is the bow 
of a Viking's vessel,the mast and rigging of which are made 
of various forms of iron; and the ornamentation is entirely 
composed of the same metal, in the shape of rivets, n^ils, 
etc. Professor Lodermann's plaster figures attract a great 
share of attention ; and they embody admirable representa- 
tions of the costumes and appearance of the Swedes and 
Laplanders. Such great care is taken to insure absolute 
correctness in details that, when the hand of one of the 
figures was broken in transit, it was supplied by a cast taken 
from the hand of a Swedish girl in the employ of the com- 
mission. The expressions of the countenances and the at- 
titudes of the figures are wonderfully natural. One of the 
groups represents a hunter and his family, gathered in front 
of a deer that has just been shot. Another admirable group 
is that of a Laplander,in his sledge drawn by a reindeer, who 
stops to chat with a fur-clad woman carrying her baby slung 
to her neck in a kind of trough. There are various other 
groups,representing bridal parties and household gathering?, 
equally fine. Numerous cases of matches form a prominent 
feature of the Swedish exhibit, for with this commodity 
Sweden furnishes all Europe. Some of the finest carpentry 
work in the Exposition is shown in two garden pavilions 
contributed by a Stockholm maker. A large collection of 
building stones illustrates the richness of the country in 
these materials ; and a table of red porphyry, with mosaic 
work in many colored stones, forming a center piece,exhibits 
the skill and taste of the Swedish artisans using them. 
The woolen fabrics displayed are as good as those in the 
English department, and excel those contributed by Ger- 
many. The ceramic collection contains many curious ob- 
jects. The most striking is a porcelain stove about 12 feet 
high,of a delicate blue, ornamented in gold and darker blue. 
Its price is $1,000. There is also a peculiar kind of ware 
made apparently of repoussee silver and porcelain. The 
notice of the Swedish exhibits in the Machinery and Agricul- 
tural Halls, we are obliged to defer till another issue. 



Equal parts of fine filings of zinc and tin, mixed with 
sufficient mercury to form a thick paste, and pulverized 
when partly hardened, makes an excellent amalgam for elec- 
trical machines. 
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INDUSTSIAL APPLICATIONS Of CABEONIC ACID. 
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The list of investigators of carbonic acid begins at the 
opening of the seventeenth century with the Dutch philoso- 
pher Van Helmont. It was then known as spiritus aylmstris, 
and the word spiritus, being translated literally, became geist 
in German and ghost and gas in English. The word gas was 
originally employed in connection with carbonic acid. Van 
Helmont recognized the identity of the gases evolved in fer- 
mentation and in the burning of lime. He also pointed out 
the fact that the poisonous gas in the Grotto del Cane, in 
Pyrmont, and that obtained from limestone by the action of 
acids, were the same spiritus syltestris. As an example of 
the crude analysis of his time, we read that he 
burnt 62 lbs. of wood, from which he obtained 
61 lbs. of ashes, which leaves a difference of 1 
lb. for carbonic acid. Hoffmann, the next inves- 
tigator, discovered that this gas reddened the 
blue coloring matter of litmus. The Scotch 
philosopher Black proved that this gas must be 
entirely different from air, and recognized the 
fact that it was an acid. The lecturer then 
showed the action of carbonic acid on lime wa- 
ter. A perfectly clear solution of the latter was 
at first rendered turbid and milky from the pre- 
cipitation of carbonate of lime ; and then, on 
continuing to pass the gas through it, it became 
clear again from the resolution of the carbonate 
of lime by the excess of the carbonic acid. This 
circumstance showed Lord Cavendish that the 
water of springs, rivers, etc., containing carbo- 
nic acid, could take up lime and other earths 
from the soil and deposit them again on evapo- 
ration of the gas. This is the origin of the 
troublesome boiler Incrustations. It was next 
shown that the gas exhaled from the lungs was 7: 
carbonic acid, by applying the lime water test. 
The lecturer showed this experiment by means 
of a little glass tank filled with clear lime'water 
colored by litmus, which was placed in the lan- 
tern and reflected on the screen. On passing the 
breath through the solution, the color changed 
to red, and the turbidity arising from the pre 
cipitation of carbonate of lime was apparent on 
the screen. 

The first industrial investigation of carbonic acid was 
made by no less a person than Dr. Priestley, the discoverer 
of oxygen. He resided near a brewery, and studied the gas 
given off there on a large scale by fermentation. His expe- 
riments were illustrated by Professor Leeds, who had a large 
vessel of fermenting malt liquor on the stage. A lighted 
match held above the liquor was instantly extinguished. The 
gas being very heavy, it could be scooped out with a quart 
measure, and poured from one vessel into another without 
danger of loss. After pouring it back and forth several 
times, a candle was extinguished by merely emptying the 
vessel over it. Water poured back and forth, in the atmo- 
sphere of carbonic acid contained in the large vessel of malt 
liquor, absorbed a sufficient quantity of the gas to become 
milky on the addition of lime water. Priestly thought that 
the antiseptic properties of this body could be utilized by 
impregnating water with it, and conducted the gas made 
from limestone into a vessel of water by means of a leather 
tube. 



and the marble dust is poured in through B. The acid li' 
quor passes to the bottom of the vessel; but the marble dust 
is arrested by a diaphragm, M, furnished with several slits, 
througk which the marble dust is made to sift when the shaft, 
S, is caused to revolve by turning the handle, E. At the 
same time the agitator, 0, facilitates the evolution of gas by 
keeping the mixture constantly stirred. As soon as a pressure 
of 105 lbs., indicated by the gage, L, is reached, the stop 
valve, G, of the fountain (Fig. 1) is opened, and the gas is 
made to pass into it slowly, by gradually opening the stop 
valve, D, of the gas washer. When enough gas has come 
over, the valves are closed, the pipe, F, is disconnected, and 
the fountain is made to revolve in its frame for about ten 
minutes to aid the absorption of gas by the water. It is 
then ready to be placed in one of those artistic Matthews so- 





Fig. 2.— GAS GENERATOR AND WASHER. 

From this primitive device of Priestley to the beautiful 
and elaborate apparatus of Mr. John Matthews, of this city, 
which was exhibited upon the stage and is represented in 
Fig. 1, was indeed a giant stride. On the left is the gas ge- 
nerator, the construction of which will become clear by in- 
spection of Fig. 2. From the generator, the gas passes 
through a smaller vessel containing water, which washes it, 
and is then conducted into the fountain on the right un- 
der high press'ure. Fig. 2 exhibits the internal arrange- 
ment of the gas generator and washer. A mixture of sul- 
phuric acid and water is introduced through the bung. A, 



Fig. l.-CAEBONIC ACID GAS GENEEATOR. 

da water apparatuses, which are so familiar to all as to need 
no description. The generator and fountain just described 
are made extremely strong and constructed with the utmost 
care, not only to prevent accidents from explosions, but also 
to obtain a product of the utmost purity. They are lined 
throughout with tin, and all the connections are covered with 
the same metal. If the sulphuric acid came in contact with 
iron, hydrogen would be generated and would contaminate 
the gae ; if the carbonic acid liquid came in contact with 




Fig. 3.— LIQUEFYING AND SOLIDIFYING CARBONIC ACID 

lead, it would dissolve enough to produce poisonous effects. 
To illustrate the solution of lead by carbonic acid water, the 
lecturer agitated some soda water in a piece of lead pipe, and 
then proved the presence of lead in the water by adding sul- 
phide of ammonium and obtaining a black precipitate. As 
an illustration of the immense proportions to which the 
soda water business has attained in this country, he estima- 
ted that no less than a hundred million glasses were con- 
sumed annually. 

A large number of ingenious varieties of soda water bot- 
tles and siphons, together with the apparatus for filling the 
latter, were exhibited. They had been loaned for the purpose 
by the manufacturer, Mr. John Matthews. The filling ap- 
paratus consists of an iron frame which firmly holds the si- 
phon in place in a favorable position for filling. When the 
siphon is inserted, the screen is made to slide over it to pre- 
vent accidents caused by bursting, and to keep it in plaee; 
the fountain valve is opened, and the treadle is pressed down 
with the foot, by which the siphon spout is pressed into the 
filling head. 



Numerous natural mineral waters, renowned for their cu- 
rative properties, have been analyzed, and are now prepared 
artifieially and charged with carbonic acid gas. A number 
of them were tested before the audience for various consti- 
tuents. 

Another industrial application of carbonic acid is in the 
manufacture of aerated bread. In ordinary bread, the yeast 
produces a fermentation by which carbonic acid is evolved, 
which gives to bread its spongy character. The same thing 
is accomplished without yeast by forcing carbonic acid gas 
under pressure into the dough. 

The successful extinction of fires in mines by means of 
carbonic acid gas has developed a new industry, that of the 
fire extinguishers, of which the Babcock is the most com- 
mon. This consists of a portable cylinder, in which a charge 
of sulphuric acid can, at a moment's notice, be 
inverted into a quantity of marble dust, and 
the pressure developed by the resulting gas 
employed to project a stream of water, in case 
of fire. There is hardly enough gas present to 
be of much service as an extinguisher; the ad- 
vantage of the apparatus lies in its convenience. 
To show its action, some benzine was poured 
on the floor of the stage, kindled, and then put 
out by a stream from a Babcock apparatus. 

The lecturer next proceeded to the interest- 
ing experiment of liquefying and solidifying 
carbonic acid. For the purpose of accomplish- 
ing this, high pressure and cold are necessary. 
f:>-_ The pressure was obtained from Ritchie's im- 

~ '^ proved form of Natterer's apparatus. Fig. 3, 

which stood on the stage, and was driven by 
steam power derived from the engine in the 
basement of the Institute. In this apparatus 
the gas is conducted into a bronze receiver ca 
pable of resisting a pressure of 200 atmospheres, 
and is condensed by means of a steel force 
pump. The receiver is surrounded by a cop- 
per cylinder containing a mixture of ice and 
salt. When enough of the gas was thus lique- 
fied, it was caused to pass through a tube termi 
Eating in a fine rose of wire gauze and into a 
lined woolen bag. On passing out, the cold pro- 
duced by evapora.*ion was so intense as to freeze 
the liquid carbonic acid, which formed a depo- 
sit resembling snow ; in fact, the lecturer made 
a little snowball of some of it, and threw it 
among the audience, with the caution not to allow it to melt 
in their hands, as it would blister them. Numerous experi- 
ments were made with this substance, the most interesting 
of which was the freezing of mercury in a white hot plati- 
num capsule. Water placed in the latter assumes the sphe- 
roidal state, in which it does not really touch the vessel, be- 
ing separated from it by a layer of steam; if now solid car- 
bonic acid, mixed with ether, is introduced into the water, 
enough heat is absorbed by the evaporation of the carbonic 
acid to freeze a small quantity of mercury placed in the mix- 
ture. C. F. K 

^ ««> » 

Wooden Pavements made Successful in liondon. 
After a sufficient comparative trial, the contest between 
granite, asphalt, and wood for carriage ways has been decid- 
ed in favor of the last, and the recent conclusion of the Cor- 
poration of London may be regarded as a final confirmation 
of that decision. Mr. Heywood, engineer for the city, has 
shown that before a horse falls he may be expected to trav- 
el on granite 132 miles, on asphalt 191 miles, and on wood 
446 miles ; and although between the two last materials 
there is a trifling advantage in the cost on the side of as- 
phalt, that is much more than counterbalanced in other 
ways. In easy traction and the absence of noise there is no 
comparison between wood and granite, and since the surface 
water has been kept out by means of asphalt, wood has be- 
come one of the most durable of pavements. The rapidity 
with which it can be laid and the ease with which it can be 
repaired are not the least of its merits, while the flooring of 
planks, which is now laid as a superstructure, gives great 
elasticity, and, by distributing the weight equally over the 

whole pavement, adds to its power of endurance. 

^ 4 1 > » 

To Blacken Brass.— To Clarify Sliellac Soiutions. 

The Bulletin Beige de la PhotograpMe gives the following 
as a good and convenient method of blackening brass sur- 
faces for photographic purposes. The metal, having been 
thoroughly cleaned, is brushed over with a solution of bi- 
chloride of platinum, known as chemical bronze. If one or 
two drops of solution of nitrate of silver be added to ^ of 
a cubic inch of the platinum solution, its action is con- 
siderably augmented. For clarifying solutions of shellac, 
the same journal recommends the addition, to the varnish it 
is required to clear, of a quantity of powdered chalk equal to 
the weight of lac used. After thoroughly mixing, and heat 
ing to 60°, the mixture is allow to settle, when three quar- 
ters of the bulk may be poured off perfectly clear, or, if nec- 
essary, it may be filtered with the greatest ease. 

^ <«> » 

Plioto Printing Piates. 

M. J. Husnik employs the following formula for the pro- 
duction of engraved plates by means of photography. It is 
based upon the use of bichromatized gelatin, the necessary 
grain being given by chloride of calcium. The formula con- 
sists of gelatin, 24 parts ; bichromate of ammonift, 4 parts ; 
alcohol, 72 parts ; chloride of calcium, 4 to 5 parts ; water, 
240 parts. This is spread upon glass or other Suitable sup- 
port, and, after exposure and washing, is used for the pro- 
duction, by the galvanoplastic method. Of a plate, from 
which the prints are pulled in the usual manner. 
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IHFBOVED COUNTBT HOMES. 

Mr. Woollett, in his book on " Villas and Cottages, or 
Homes for All," published by A. J. Bicknell & Co., New 
York city, describes a villa of frame structure designed for 
erection on. a stone foundation, with cellar, with heavy sill, 
corner posts, girts, and plates, and filled in with brick. The 
house being intended for a central location between other 
buildings, on a lot of moderate width, has a nearly symmet- 
rical front. Individuality is given to the de- 
tail by using panels and bands, covered with 
cut shingles in place of clapboards, on rough 
boarding. The roof is also covered with 
shingles ; and both those of the roof and bands 
are painted in deeper tints than the main wood- 
work. The finish of the interior is to be in 
white ash and butternut. The estimated cost 
of the house is about $8,000 



tion of M. F. Wannieck, of Brilnn. The engine to which it 
is represented as applied is of the horizontal type. The 
governor travels at high speed, and its changes are trans- 
mitted by a very simple set of levers to a. rod which rises 
and descends in a support attached to the cylinder and car- 
rying on its lower extremities a horizontal cross piece. This 
disposition is represented in detail in Figs. 1 and 2, in which 
o' is the cross piece. The higher the elevation of the 



A Neir Profession.— A Champion Speller. 

Spelling bees, which went out of fashion 
here a couple of years ago, have been for sev- 
eral months past the subject of a furore in 
England. Our English cousins have vanquished 
us fairly in turning these meetings into money- 
getting afEairs. The most we ever made was 
admission money at the door, and the victors 
in the match usually proudly bore away a copy 
of Webster's "Dictionary." In England, how- 
ever, halls are hired, and large money prizes are 
offered to the best spellers, the contestants be- 
ing charged an entry fee similar to that put up 
by the backers of horses in a race. The man- 
agers, of course, find their profit in these de- 
posits. The most curious part of the whole is 
that the fact of the money awards being offered 
has given rise to a new business, that of "cham- 
pion speller. " Several people, who have a fair 
knowledge of orthography to begin with, have 
literally crammed themselves with dictionary 
lore, so that they are proof against the pitfalls 
of ordinary catch words. Thus mentally 
equipped, they reverse Dr. Watts' hymn, and 
gather money every day from every opening bee. Their 
attainments render them easy victors ; and one individual, 
who has reached the pinnacle of the new profession, says 
that he makes over a hundred dollars a week by his win- 
nings. 

^ <«> » 

NEW CUT-OEE MECHANISM. 

We extract from the Bulletin du MusSe the annexed en- 
gravings of a new and simple cut-off mechanism, the inven- 




A MODERN VILLA RESIDENCE. 

governor balls, the lower the piece, o o', descends, and vice 
versd. The two slide valves, a a', are connected by the rod, 
6, and are actuated by an eccentric on tke shaft. On said 
valves move two mutually independent cut-off valves, c c', 
fixed to two rods, I i', which traverse the valve chests, and 
pass into stuflSng boxes at each side. At one extremity 
each rod is terminated by a triangular head, h h' , while at 
the other is formed a piston, i i', movable in a finely bored 
cylinder. The portions of the rods situated at the sides of 




the pistons, i i', are re-enforced toward I I'; so that when 
the valve chests are filled with steam, an excess of pressure 
is always produced on the said sections, I I', and so that the 
valves left to themselves are always pushed outward by the 
steam in the boxes. The screws, k k' (Fig. 1), permit of the 
regulating, at will, of the outward pressure exercised on the 
rods, I I', and consequently of the action of the cut-off valves, 
c c', according as the air is, by the adjustment of the screws, 
allowed to escape slowly or freely from before 
the pistons, i i. The fact should not be lost 
sight of, in following the subjoined descrip- 
tion, that the two valves, c c', are not imme- 
diately connected, but normally are subject to 
an outwardly pushing pressure. 

On the middle of the valve rod, J, is se- 
cured a crosshead, d (Fig. 3) which surrounds 
the extremities of the cutoff valve rods so as 
to serve as a guide for the two rectangular 
ends, h W . This crosshead carries two pawls, 
g g', which turn around axes, //', and which, 
through their gravity, tend always to fall, as 
shown in Fig. 1. These pawls, in the forward 
part of their lower extremity, have notches in 
which the rectangular heads, h h', engage, so 
that the rod, 6 (Fig. 3), is pushed toward the 
right or left, according as it engages one of 
the other of the cut-off valve rods. The paw'l 
then falls on the head of the rod, and draws 
the latter in the return movement of the rod, 
6. We may remark here, in order to prevent 
misunderstanding, that in Figs. 1 and 3 the 
heads, h /«', of the cutoff valve rods are placed 
in a median position and represented as both 
engaged with the pawls, a condition which 
never can occur while the engine is in opera- 
tion. 

We will consider first the forward motion 
of the engine during a stroke, and suppose 
the return movement of the piston to take 
-^^^ place from left to right. In such case, it is 

clear that the rod, 6 (Fig. 3), with its two 
valves, a a', will have already been pushed 
toward the eft by the eccentric up to the point where the left 
hand valve, a, establishes communication with the exhaust, 
as indicated in Fig. 4 : which also shows the extreme position 
of the valve and the point to which the pawl, g, of the 
crosshead, d, has been carried (to the left) in order to engage 
the head, h. During the return movement, the valve, a, 
moves from left to right, and at the same time carries the 
left cut-off valve, c, attached to it by the pawl, g, while the 
right cut-off valve, c', which has not been engaged by a 
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pawl, remains at rest in extreme position to the right. Fig- 
5. Fig. 6 shows the steam port still more open ; the right 
valve, a', establishes communication with the condenser, 
and the corresponding cut-ofE valve, c', is in repose. In the 
position which occurs immediately after (Fig. 7), the upper 
curved arm of the pawl, g, impinges upon the left hand ex- 
tremity of the horizontal piece, o o', and the left cut-ofE 
valve is freed and returned to its extreme left hand position. 
The rod, 6, continuing its advance, the pawl, g', operates in 
turn exactly like the pawl, g, so that one or the other of the 
pair is continually in play. 

The general arrangement is quite simple and certain in 
action. When sudden variations occur in the work, the 
piece which carries the traverses, o o', lifts or lowers in- 
stantly, and the action of the pawls is accelerated or slack- 
ened, so that, in the first case, the admission of steam is in- 
terrupted sooner, and, in the second case, it continues long- 
er. The meckanism, as a whole, is reported to be remarka- 
bly sensitive. 
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steam Domes. 

To the Editor of the Scientific American : 

That steam boilers of all kinds would be cheaper, safer, 
and more durable without domes, there can be no question. 
The question is : Can steam be supplied to the cylinders, 
drier and cheaper, from the top of a dome, than from a per- 
forated pipe, placed inside and close up to the crown sheet 
of the boiler ? The perforations, of course, are to be made 
in the upper side, and nearly the whole length of the pipe, 
which extends the whole length of the koiler. Engineers 
who have run locomotives, both with and without domes, 
for from 10 to 25 years, say that they can see no practical ad- 
vantage in the donie ; and some of ^hem hold that an engine 
is less liable to prime or throw water into the cylinders with 
a perforated pipe than with a dome with the throttle valve 
and steam pipe arranged in the usual way : for the reason 
that the aggregate area of the perforations far exceeds the 
capacity or area of the cross section of the steam pipe. Con- 
sequently, when the engine is at work, there is no rush or 
tendency of steam to a special point, as in case of the dome ; 
the perforations can be made so plentifully as to exceed five 
or ten fold, if necessary, the capacity of pipe to conduct ofE 
the steam, the throttle valve being placed in the smoke arch 
end of the pipe. 

The Boston and Albany company have been building the 
no dome type of locomotive many years in their shops in 
Springfield, and are still at it. Mr. Eddy, their indefatiga- 
ble machinist, tells me that their first engine of this type 
was put on the road in April, 1851, and that this engine is 
still at work with the same boiler, with the exception of the 
fire box. Since that time he has been constantly building 
precisely this style of engine for the company, in connection 
with their extensive repairs, till now, of the 246 locomotives 
belonging to the company, a large portion are of the no- 
dome type. Sarely, such an experiment, which has been so 
persistently and successfully carried out for a term of 25 
years, ought to have some weight in deciding the dome 
question. F. G. Woodward. 

Worcester, Mass. 



The VIcksbnrgh Cnt-olT, 

To the Editor of the Scientific American : 

On page 329 of your current volume, under the title of 
" The Vicksburgh Cut-OfE," there appear some singular er- 
rors. One is that, the Mississippi river makes its way un- 
der the blufE of Vicksbujgh by sharp deflections, east and 
west, nearly fifty miles from its direct course ; and that 
boats pass up and down through the cut-off, avoiding the 
detour to Vicksburgh, thus saving about thirty miles of nav- 
igation. 

As regards the first : The only immediate deflection is 
above Vicksburgh, from the bend below Young's Point, to 
the bluff of Vicksburgh, and it is about six miles in length ; 
for the river, after leaving Vicksburgh, runs direct to Hard 
Times, and nearly so to Natchez. As for the second : The 
cut-off is only about five miles from Vicksburgh, and the sav- 
ing of distance to boats would not exceed ten miles at the 
furthest ; and it would make no interference with the trade 
or business of Vicksburgh, which will always be of impor- 
tance, being on the first bluff of moment below Memphis. 

When in command upon the Mississippi river, I urged the 
fortification of Vicksburgh and Port Hudson, and com- 
menced work upon the former in September, 1861, but was 
stopped by order from Richmond. General Grant's attempt 
at a cut-off was only abandoned after an immense amount of 
labor ; and the canal filled up from deposit, instead of the 
river working through, which showed the error arising from 
ignorance of the laws governing the river. But had he suc- 
ceeded in making the cut-off, the operation would have been 
equally a failure in a military point of view. 

New York city. C. G. Dahlgren, of Mississippi. 

^-<»>-» 

Do Bees make Honey? 
To the Editor of the Scientific American : 

Is it not astonishing to find that professors at this day 
state that bees make honey ? A good common stand of bees, 
haying but short distance to travel, will increase their stock 
of honey from 1 to 2 lbs. in 12 hours fair work. What chance 
is there here for a digestive process ? Place 3 lbs. loaf sugar 
sirup within easy reach of such a stand at 8 o'clock P.M. ; it 
will all be taken up and stored away before sunrise next 
morning. I once thus experimented ; After feeding, to about 



40 hives, 9 barrels of Cuba honey, upon examination I found 
no difference between that in the comb cells and that in the 
barrels, only the former was clearer from dirt. The honey 
becoming exhausted, I then fed the bees during the rest of 
the fall season with loaf sugar sirup. Upon examination 
next spring, I found the comb cells filled solidly with well 
grained loaf sugar, precisely like that I had dissolved to feed 
the bees with. Other comb cells were partly filled with 
Cuba honey and partly with ground loaf sugar. 
South Union, Ky. H. L. Eades. 

^ < t > » — - 

The Ctrasshopper Pest. 
To the Editor of the Scientific Ameiican ; 

In your issue of May 30, I notice some statements from 
the Minnesota State Commission and Professor Riley, in re- 
gard to grasshoppers, from which I beg leave to differ. As 
I have had experience with the pests during two visitations 
in Kansas, in the years 1867-8 and 1874-5, I think I have a 
right to a hearing. 

As to the sack which contains the eggs being affected by 
moisture, I will quote an instance. In the fall of 1867, the 
grasshoppers deposited eggs on a dry slough on the Missouri 
river ; early in the spring the place was overflowed, and re- 
mained under water till late in the summer of 1868, when 
it dried up ; and the young hoppers came out just as lively 
and- able-bodied as if they had been hatched under the most 
favorably circumstances. As to their being affected by 
freezing (ae I have seen stated at different times), in the win- 
ters of 1874-5 the mercury ranged as low as 28° below 
zero, and the ground was frozen to the depth of 2^ feet. 
But the young hopper came out as gaily and festively as if 
he had laid in a greenhouse all winter, though the eggs did 
not average an inch under ground. 

With all deference for such high authorities as Professor 
Riley and the Minnesota State Commission, these are facts, 
as hundreds can testify who have studied entomology in the 
school of sad experience. If all crops, when sown, were as 
sure of a bountiful harvest as grasshopper eggs, Kansas aid 
societies would soon be out of business. 

Louisiana, Mo. J. F. Dunwoody 

^ < t > » ■ 

[For the Scientific American.] 

THE C0BFU8CULAB AND UNDULATOSY THE0BIE8 OF 

LIGHT— THE EXFERIHENTS OF CBOOKES AND 

FLEA80NT0N. 

One of the brightest luminaries of the scientific firma- 
ment in the seventeenth century was a believer in the cor- 
puscular theory of light. Sir Isaac Newton thought that 
the sun sent out from its surface fine particles of some kind 
of matter, which flew with immense velocity against the 
retina of the eye and produced the sensation known as light 
and vision. The succeeding age substituted for this impro- 
bable theory another, namely, that light is due to vibra- 
tions in an extremely thin ether which pervades all space. 
So many phenomena have been explained by this latter the- 
ory, especially those in regard to the interference of light, 
the diffraction spectrum, and Newton's rings, that the undu- 
latory theory, notwithstanding the diflnculty of conceiving of 
an all-pervading ether, imponderable and disobeying most of 
the laws of matter, has been accepted as a truth. Nay, more ; 
the length of each wave of light has been measured, as well 
as those of heat and actinism. 

Some recent discoveries have led certain gentlemen to re- 
vive the long abandoned corpuscular theory ; and of these 
we may mention two only, William Crookes, the discoverer 
of thallium and of psychic force, and General A. J. Pleason- 
ton. of blue glass fame. The former is already known to 
our readers, not only by his contributions to spiritualism, 
but by his last invention, the radiometer. The latter, illus- 
trated in the Scientific American, p. 392, volume XXXII., 
he supposed to be set in motion by the impact of flying parti- 
cles of light. Another physicist, however, tried the effect 
of floating this pretty toy in water, and found that then the 
arms stood still and the glass envelope revolved in an oppo- 
site direction, indicating that the motion was due to a mu- 
tual repulsion between the arms of the apparatus and the 
glass. This is most readily explained by supposing that 
the molecules of extremely rare air in the envelope are in 
rapid vibration, for this is supposed to be true of all gases, 
and that the effect of the light, or rather the heat attending 
it, increases this motion of the molecules, and thus either 
drives the arms in one direction or the glass in the opposite. 

General Pleasonton published a little blue pamphlet in 
1871, printed with blue ink on blue paper, and bound in a 
blue cover, to inform the world how much better blue light 
is for plants and animals, and how the sick, the insane, and 
those who have the blues could be cured by " getting blue " 
by his process. Recently our military blue bird has again 
brought his theories before the public, chiefly through the 
columns of a daily paper, and boldly attempt to overthrow 
not only the undulatory theory of light, but the laws of 
gravitation and many other accepted dogmas. His theory, 
as briefly stated, is that the particles of light moving through 
space generate frictional electricity, which in turn produces 
magnetism and heat. The sun, planets, and other heavenly 
bodies are magnets, a fact known to be true as regards our 
earth, at least. 

It is interesting to note a few of his curious arguments 
and their flimsy nature. For the attraction of gravitation, 
which varies as the square of the distance, he would substi- 
tute magnetism, which diminishes as the cube of the dis- 
tance, and which will not only attract but repel, a phenome- 
non not observed among the heavenly bodies. Magnetism 
falls so far short of filling the role of gravitation that the 
sooner General Pleasonton abandons this theory, or modifies 
it to suit the facts, the better. 



The sun sends us light, but no heat : the heat which we 
seem to obtain from him being due to the friction produced 
by the particles of light passing through our atmosphere. 
" The sun, in its daily course, being above the earth, if it 
had any calorific rays, could not send them to the earth be- 
low it." Why ? Because, in our rooms, a stove does not 
throw its heat down towards the floor, but only upward. 
When this philosopher used the term up and down as re- 
gards the relative position of sun and earth, we at first took 
it for pleasantry ; but he seems to be in dead earnest, for he 
gives several illustrations of the tendency of heat to ascend. 
Among others, he states that a thermometer stood at 12° oh 
the floor, 10 feet from a red hot stove, in a room used as a 
meteorological station on Mount Washington. 

" Blue glass produces heat" is another of his assertions, 
based on the fact that, on a bright day in March, the tempe- 
rature of his grapery (a portion of the glass being blue) was 
110° Fah., while the temperature out of doors was 76° 
lower This difference of temperature he attributes to the 
few panes of blue glass alternating with clear ones, and he be- 
lieves blue glass to be a good substitute for stoves ! We wonder 
if every florist has not observed a similar production of heat 
by the use of clear glass ; and why do hotbeds possess such 
advantages, except that they act as traps for the sunbeams, 
allowing heat to enter and preventing its escape? The 
abundant ignorance of well known facts and long estab- 
lished laws is surprising in one who attempts to overthrow 
the laws of Newton, and make fearful onslaught on Tyn- 
dall. 

Because Pleasonton attempts to build a wild, fantastic 
structure on the corpuscular theory, and because Crookes' 
radiometer admits of explanation on the undulatory hypo- 
thesis, are not conclusive reasons why Newton's theory of 
light was wrong, or ours is right ; but, gentlemen, we want 
some better proof. E. J. H. 

New York city. 



A Railway Train Iilfted by the Wind. 

The St. Louis and New Orleans express train was struck 
by a tornado soon after passing Neoga, 111., at 5:15 P. M., 
May 6, 1876. Mr. W. K. Ackerman, General Auditor of 
the road, who was on the train, says that he first saw the 
smoke stack of the locomotive sailing off through the air. 
" The next instant the whole train was lifted on one side: 
and though moving at the speed of 25 miles per hour, the 
cars ran some distance on the left hand trucks, the right 
hand trucks being lifted into the air. Then, with a terrible 
shock, the cars went over to the eastward, falling clear of 
the track, and stopping almost instantly on striking the 
ground. The whole damage was done so instantaneously 
that no one had time to prepare for the crash, nor could it 
possibly have been avoided." 

The passengers and employees were badly bruised.but only 
one, a brakeman, was dangerously injured. Mr. Ackerman 
had his right collar bone and left shoulder blade broken, and 
his wife was also badly bruised. The cars fell on the east 
side of the track and lay on their sides perfectly clear of it; 
the engine, weighing 35 tuns, was partly displaced, though 
the front trucks remained on the tracks. The cars were 
somewhat wrecked, but not badly, most of the trucks re- 
maining on; the track was hardly injured at all, showing 
how clean had been the lift which took the cars off. 



FEACTICAL MECHANISM. 
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PATTERN MAKING. 

Of gages for drawing marking lines at any regulated dis- 
tance from the finished edge or edges of the work, there are 
several kinds ; first we have that shown in Fig. 29, which is 
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the kind ordinarily sold ; others have, instead of the set 
screw, a wedge running lengthwise, as shown in Fig. 30. A 
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better gage, however, than either of these is that shown in 
Fig. 31, in which A represents the tightening wedge, stand- 
ing at a right angle to the rod of the gage. The advantage 
of this design is that it requires only one hand to work it. 



Fw.3l 




inasmuch as the wedge may be loosened or tightened by 
striking it, as if it were a hammer, against anything that 
may happen to lay on the bench. Thus the gage may be set 
and adjusted with one hand, while the other is holding the 
work, as is often necessary when marking small work. TJip 
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marking point should be a piece of steel wire fitted tightly 
in the stem, the protruding part being ground or filed to a 
wedge, with the two facets slightly rounding, and whose 
broad faces stand at a right angle to the stem of the gage, 
the point or edge only projecting, sufficiently to produce a 
line clear enougTi to work by, otherwise it will not be suita- 
ble for accurate work. The mortise gage is similar to the 
above as regards the stem and sliding piece, but it is provi- 
ded with two marking points, their distance apart being ad- 
justable. Fig. 32 represents the gage referred to, the head 
screw working in brass nuts. On account of the narrowness 




of the base afforded by the sliding piece on the common 
gage, there is not sufficient steadiness to gage to any great 
width, so that for widths above ten or eleven inches we must 
have recourse to the gage shown in Fig. 33. It is called the 




panel gage; its sliding piece may be seven inches long and 
the stem two feet ; the rabbeting at A forms a steadying base, 
the part of the rod about the marking point being raised to 
correspond with the distance from the rabbet to the stem nut. 
Next we have the cutting gage, shown in Fig. 34, in which a 
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steel cutter takes the place of the marking point, being wedged 
in position. It is employed to cut thin strips of wood, that is 
to say, of thicknesses up to about a quarter of an inch. The 
cutter point should be tempered to a dark straw color. 

For marking oil curves or large circles, we require a pair 
of beam compasses or trammels, as shown in Fig. 35. They 




are composed of two sliding sockets made of either wood or 
metal, fitted, at a sliding fit, to a staff. They are made of 
various designs to suit the taste of the maker, and are often 
made by the patternmaker himself during his term of pro- 
bation; the style shown in Fig. 35 is one very easily made. 
A A represents a staff of any desired length, composed of 
common pine. B and C are the two sliding sockets or hold- 
ers ; the mortises in them are made to fit the thickness of the 
staff, but they are longer than they are wide, to admit of the 
fastening wedge. They may be made of some hard wood. 




In place of the wedge, a screw may be and sometimes is 
used, in which case a packing piece of either wood or sheet 
brass should be inserted, as shown in Fig. 36, at A, which 
will protect the staff from being indented by the end of the 
screw when the latter is tightened up. 

Our next requirement is the straight edge which, for small 
work, is better of steel than of wood. A straight edge is a 
piece of stuff whose edges are straight and parallel to each 
other, which is necessary because they are sometimes used in 
conjunction with the square. A pair of straight edges, termed 
winding strips, are indispensable ; their use is shown in Fig. 
37, in which A is a piece of work requiring to have its edge 




leaving the face a little rounding in its length by easing it 
off at each end, but leaving it flat across the face, by which 
means it will last longer without regrinding. There are 
some stones which are used with water instead of oil ; they 
do not cut, as a rule, very freely, but the finer grades of 
them will cut unusually smooth; these are the descriptions 
used by the Japanese workmen, who use two stones, one to 
rough cut, which cuts very freely, the other to finish, which 
seems to grip the metal firmly, rendering it easy to keep the 
tool at the necessary angle and level, while at the same time 
it cuts very finely indeed. The first is a bright yellow stone, 
thelatterisofagreen slate color,hot water being used on both 
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such as maple. The lower parts being turned and fitted with 
brass ferrules, a small hole is then drilled up the turned 
end of each, into which bradawls of large size are driven ; 
they are then pointed on a grindstone. The wedges are made 
with a gib head on the small end so as to prevent them from 
flying out when tapped back to loosen the sliding sockets 
from the staff for adjustment. If maple be used for the 
sockets, then the wedges may be made of a dark colored 
wood, sandpapered and varnished two or three times, which 
will give them a neat appearance. Made as above described, 
the trammels will be light and almost everlasting.; and as 
tJ»e materials are always Rt hand, the cost is a mijiiiijuiB, 



true, and B B are the winding strips, placed on the work as 
siown, so that by casting the eye along the upper edge of one 
strip, and leveling the head so that the edge of one strip will 
will be brought nearly horizontally level with the other, it 
will readily be perceived whether the two are level one with 
the other, and hence whether the face of the work is true. 
Winding strips are simply pieces of wood made parallel and 
true, and generally about two feet long, three or four inches 
wide, and about five eighths of an inch thick. When the 
edges have been made as straight as possible with the tru- 
ing plane, one of these should be lightly chalked on its edge 
face and laid upon the other, and then moved back and forth 
through a distance of about one half inch. The upper one 
should not be pressed to the lower but allowed to lie of its 
own weight, otherwise it will spring to suit the outline of 
the lower one, or bear upon it at the points pressed by the 
hands. Before separating the two, take a blacklead pencil 
and make a mark on one side of each, so as always to be able 
to bring the pieces together in the same way. Then separate 
them and ease away the high places, continuing the truing 
operation until they bear all over. In placing them upon the 
work, be careful that they stand parallel to each other, that 
is to say, that the distance between them is about the same at 
each end, otherwise the eye will be misled in sighting them 
when on the work. 

In Fig. 38, we have an ordinary screwdriver, the point of 
which should be shaped as shown at A, in Fig. 39, and not 
as shown at B, as is usually the case, because if the part en- 
tering the screw head is tapered, it 
not only raises a burr on the screw 
/ — imi" "m. head, but it is liable to slip out,even 
•/ f.mSSwi m from a screw thjit drives easily, and 
much more from one that drives 
hard. To grind it to the shape shown 
at A, it should be ground on that 
side of the stone in which the latter 
is running toward you, the length of 
the screwdriver being at a right 
/'/// i9 i'Tif^ angle to the plane of the stone, and 

J I H the handle held in one hand, while 

the driving end is held in the other 
which should be supported by the 
grindstone rest. If the stone is a 
\ I H small one, the screwdriver, while 

being ground in this position, should 
be moved a little, so that first one 
comer and then the other will ap- 
proach the stone, so as to prevent 
the grinding from being hollow, 
which would weaken the screwdri- 
ver point by thinning it in the 
middle. Screwdrivers should be 
made of cast steel, and tempered at 
the point to a blue color. 
/' t^^ The mallets should be of hickory 

and of the form shown in Fig. 40, 
the sizes being, one 2|x3x5 inches 
long, and another about 3x3^x51 
inches long, the handles being mor- 
tised and properly wedged to the head. 

Of oilstones there should properly be two, one for rough- 
ing and one for finishing. Wichita or Arkansas stones are 
even in grain and cut well, and are the best for our purpose. 
In addition to the large oilstone, a number of slips of oil- 
stone are necessary, some being flat, others half round and 
flat, with round edges, their uses being for gouges and other 
tools in which the cutting edges are hollow or curved. The 
general oilstone should be kept with a flat face, otherwise it 
will be impossible to properly set plane blades, firmer and 
paring chisels, and other similar tools upon it. With this 
object in view, the workman should set small tools upon the 
ends, so as to prevent the stone from becoming hollow in the 
middle. When it becomes necessary to grind the face of the 
oilstone, it may be done upon the grindstone, but a better 
plan is to take a flat board and liberally supply it with clean 
sand mi water, a»d the» grind the oilstone on it ^^ hand, 




of them. Aside from those already mentioned, we have the 
Turkey stone, a close grained and ambef-colored stone,which 
cuts freely or fine, according to the grade of the stone. For 
all ordinary purposes the Arkansas stone will suffice, and it 
is obtainable at almost every hardware store. The oilstone 
for general use should be fitted into a block of wood, having 
a margin outside of the stone of one half inch on each side, 
and about an inch at each end, the block being hollowed on 
the bottom face so that it will stand firmly and not rock 
when in use. It should also be provided with a cover to 
prevent dust and dirt from accumulating upon it. 

Two pairs of inside andthree pairs of outside callipers are 
necessary to the pattern maker, the smallest of each pair be- 
ing large enough to take in diameter up to four inches, the 
largest from four up to about ten inches. The other pair of 
outside callipers may be large enough to use upon diame- 
ters from ten to eighteen inches. For bores above ten inches 
a wire gage may be used, by bending a piece of wire as shown 
in Fig. 41, which may be shortened by being bent more, or 
lengthened by being straight- 
XIAf.^L. ened. It is preferable to make 

an adjustable gage, such as 
shown in Fig. 42,in which A and 
B represent two sliding pieces of steel, and C and D screws 
and nuts. It is obvious that, when the screws are loosened 
sufficiently to just let the sliding pieces move by a slight 
tap, the gage may be extended by striking the ends, E, or 
either of them, their inside edges being rounded off to pre- 
vent them from burring. It is better to set them at first a 
little below the required size, and to perform the adjust- 
ment by opening them, so as not to require to strike the point 
at all. The points should, however, in any event be tem- 




te-_^^^ 



pered to a blue. It is an excellent plan to file away the 
screw heads on two sides, a little, say -^ inch, thus forming 
a sliding piece under each head to fit into the slot of the 
gage, which will prevent the screws from turning when 
screwed or unscrewed, and in the end save much annoyance. 
A small machinist's square and a steel rule are also neces- 
sary for small fine work, the wooden ones being too clumsy; 
the edges of the rule should be trued so that it may be used 
as a straight edge. 



Photo Printing Bath, 

M. D. Ratti, in the Bensta Fotographia, gives the following 
as an economical printing bath, producing excellent results : 
Nitrate of silver, 40 parts ; nitrate of ammonia, 40 parts ; 
white sugar, 40 parts ; water, 1,000 parts. The best descrip- 
tion of paper to use with this solution is one very lightly 
salted, about 2 parts of salt to 1,000 of albumen being the 
strength mentioned by the author ; the toning and subse- 
quent operations are the same as those in general use. Af 
terthe solution has been once used, it is shaken up with ten 
drops of washed animal charcoal, which is allowed to remain 
in the bottle in order to keep it colorless. It is strengthened 
from time to time by the addition of a due quantity of simi- 
lar solution, but containing two and a half times the propor 
tion of silver. 



Hour to Disinfect Carriages. 

The best method of disinfecting carriages is to burn one 
ounce of sulphur inside the carriage, the doors and windows 
being closely shut, and the loose cushions stood on end. 
The clothes should be disinfected with sulphurous acid, as 
in the last case ; except that, if the sulphur be burnt in an 
ordinary room, about four ounces of sulphur should be used; 
but if possible, the clothes should be placed in a chamber 
of, small size, or large box, heated by gas or fire, and ex- 
posed to a temperature of from 230* to 250° Fah. as well as 
to sulphur fumes. Exposure to heat will do, with or with- 
out the addition of sulphur. Of course nothing that will 
bleach must be exposed to sulphurous acid gas, unless the 
owners are first told that the color of the article will proba- 
bly be deatroj'ed, 
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IMFSOVED CABVING AND PANELING UACHINE. 

There seems to be a growing demand among workers in 
wood for machinery which will effect a decrease in the waste 
of the raw material corresponding to its advancing cost, and 
enable them to utilize new methods of designing and work- 
ing in wood in such a manner as further to lessen the expense 
of production. 

Among these new methods is that of paneling or carving 
moldings in the solid wood, instead of producing them se- 
parately and then attaching them to the article being made 
For this purpose special machines are being constructed. 

The accompanying illustration is from 
a machine recently brought out by J. A. 
Fay & Co., Cincinnati, Ohio. It is de- 
signed to produce carvings and recessed 
or relieved panels on the surface of lum- 
ber, also for edge molding and ornament- 
ing the edges of bracket and fret work, 
etc., in a rapid and perfect manner. It is 
especially adapted for furniture, coffin, 
piano, and organ manufacturers, etc. 

The machine is constructed on a hollow 
iron column of a form to best meet the 
requirements of the working parts, the 
neck being extended to support the cutter 
spindle over the center of the table. The 
table is adjusted to the proper hight, and 
regulated, to form the desired depth of 
molding or carving, by a hand wheel and 
screw. It has a sufficient movement to 
allow stuff four inches thick and under to 
be worked. The elevation of the table to 
bring the material in contact with the 
cutter is accomplished by a notched 
treadle, and its depression, in order to re- 
move the stuff, by an auxiliary treadle, 
which disengages a pawl, allowing the 
table to fall to its original position. 

The cutter is reversible in its motion, 
and is placed in a tapered split sleeve ex- 
tending through the spindle and fas'tened 
or released by a hand wheel at the top. 
The reversible motion of the cutter is 
produced by the method of belting with 
a cross and straight belt, alternately 
shifting from a loose to the tight pulley as 
the nature of the work may require. The handle of the re- 
versing lever is under the table, within easy reach of the ope- 
rator, and is provided with stops to retain it in proper posi- 
tion. 

In the operation of carving, the pattern is placed over the 
piece to be worked, and guided by a fixed collar attached to 
the spindle, or a loose collar on the shank of the cutter. Any 
diameter of cutter can be used without altering the size of 
the guide collar. There being an opening between the pat- 
tern and the piece being carved, the cutter and its working 
are at all times in plain view of the operator. 

Attached to the spindle is a fan blower, which removes all 
dust in the contrary direction from the operator, and keeps 
the surface of the work free from obstruction. The points 
claimed for the machine are that it is convenient, efficient, 
and durable, and that its comparatively low cost places it 
within reach of all who are in want of such a machine. 

This labor-saving machine can be seen by any of our 
readers in daily operation at J. A. Fay & Co.'s display at the 
Centennial Exposition, columns 61, 62, 63, Machinery Hall, 
and is not least among their very attractive exhibition. 

Further particulars can be obtained from the manufactu- 
rers, as above, who, we are informed, have, in addition to 
their already large list of premiums, been awarded medals 
at the late Chilian International Exposition, for superiority 
of their machines over others of the class exhibited. 



have made considerable progress in successfully introducing 
it into several large establishments, notably into the woolen 
mills of Messrs. A. T. Stewart & Co., the sugar refinery of 
Messrs. Matthiessen & Wiechers, in Jersey City, and In va- 
rious other localities where, we are informed, the conditions 
were such as to severely test its efficacy. Two new results 
of the experimental investigations above alluded to, we il- 
lustrate in the annexed engravings. 

The first application. Fig. 1, is to loose pulleys, which, as 
everymechanic is aware, are extremely difficult to keep lu- 
bricated with oil, and equally difficult to keep clean. The 




J. A. FAY & CO.'S CARVING AND PANELING MACHINE. 

manufacturers now prepare linings or flanged bushes, of 
the form shown, of gun metal, and insert the metaline plugs 
of the proper size and at correct distances apart. It remains 
simply to fit the halves of the bushes into the pulley; and 
this is easily done by any machinist, without disturbing his 
line shafting. We have examined loose pulleys thus pre- 
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SOME NEW APPLICATIONS OF METALINE. 

In the Scientific American for January 10, 1874, we 
published a description of the material known as metaline, 
intended as a substitute for labricating oil in machinery. 
Reference to that article will show how the substance is pre- 




pared. It will suffice here to say that it is a solid, resemb- 
ling plumbago, but not necessarily containing the same, and 
is composed of a large number of ingredients of widely dif- 
fering natures. It is molded in the form of small plugs, of 
some quarter of an inch in diameter, which are inserted in 
shallow cavities made in the inner surface of the box or 
bearing. 

Since the period of our previous article, the manufactur- 
ers have carried on extended experiments into the nature 
and adaptations of the preparation, and at the same time 




remains to be proved. There is no doubt, however, tha 
there are a variety of circumstances under which the use o 
oil is objectionable, sometimes dangerous, and always cost- 
ly. It is but fair to state that, in many such cases, as well 
as in others of general occurrence, where the work is mode- 
rate, the results of employing metaline are such as to give 
every promise of its widely extended substitution for liquid 
lubricants. 

For further information, address the American Metaline 
Company, 61 Warren street. New York city. 

^ < t > » 

AN ECONOMIC FOUNTAIN. 
We are indebted to Mr. Etienne Gillet. 
of 13 Barclay street, this city, for informa- 
tion concerning a new and very ingenious 
method of augmenting the jets of foun- 
tains, devised by M. Turrettini, of Lyons, 
France. The principle of the invention is 
the same as that on which the Giilard in 
jector is based, and will be understood 
from the accompanying engraving. A is 
the service pipe, having a narrow end, from 
which a small jet is forcibly discharged 
into the enveloping tube, B. The effect 
is to draw the water already in the basin 
into the fiaring lower portion of tube, B, 
and to cause it to mingle with and so aug- 
ment the jet. A large stream is thus ob- 
tained by a comparatively small expendi- 
ture of water, that in the basin being of 
course used over and over again. In or- 
der still further to increase the size as well 
as beauty of the fountain, the inventor 
adds an intermediate envelope, C, between 
A and B. The effect of the water jet pass- 
ing through this is to draw in air through 
the pipe, D, which, mingling with the wa- 
ter, tends to convert it into a mass of 
spray. The latter, being lighter than wa- 
ter alone, volumes being equal, is accord- 
ingly projected to a higher elevation. 

Apart from the superior elegance of the 
fountains thus obtained, we are iuformed 
that an economy of about three fifths the 
water otherwise employed is realized. This 
has been proved by tests on the city foun- 
tains at Geneva, Switzerland ; and in Lyons, France, the en- 
gineer in charge of the water works of that city states that, 
while on a fountain without the apparatus 33 cubic feet of 
water was used in one minute and twenty-two seconds, with 
it, the same supply lasted two minutes and five seconds. 

Mr. Gillet has brought the invention to the notice of the 
officials in this city, with a view to its adoption in the foun- 
tains in our public parks. Fountains just now, however, 
in New York are something of a luxury. The supply of 
water is far below the needs of the city; and we have learned 
to view with some complacency the empty basins and dried- 
np spouts of a very elaborate and costly but not very artis- 
tic granite fountain, opposite our office, knowing that, did the 
possible columns of glistening spray greet our eyes, there 
would be a waste hardly to be excused. M. Turrettini's de- 
vice (if there be sufficient head of water, and we doubt if 
there is, in most of our parks) may possibly give us back 
our fountains. At all events it will be found, we think, an 
excellent and economical invention for cities which, unlike 
this metropolis, do not squander on a hideously ugly and 
outrageously constructed court house nearly as much money 



pared, and can state that such as we have seen run smooth- 
ly and without heating. From testimonials exhibited to us, 
it further appears that, according to the opinion of actual 
users, the wear is practically imperceptible. 

The second new application of metaline, illustrated in Fig. 
2, is its employment as a packing, or, more correctly, as a 
lubricant and packing combined. This is prepared by spread- 
ing metaline in a pulverized state upon strips of crash, and 
joining the latter in ribbons of from half an inch to eight 
inches in width. A few turns of braided hemp or cotton 
packing are first driven into the stuffing box. Above this 
comes the metaline packing, which is wound about the pis- 
ton rod, and finally another layer of hemp packing is added 
before inserting the gland. The metaline packing is claimed 
greatly to outlast ordinary packing, besides possessing the lu- 
bricating advantages of the metaline alone. 

For cotton spindles, a new mode of applying the material 
has been devised, which consists in simply inserting a tube 
of solid metaline in the bolster and step, the bottom of the 
spindle being allowed to run in a metaline plug. This adap- 
tation, we are informed, has proved very successful, and in 
cotton factories, where the use of oil constantly invites con- 
flagrations, the invention will doubtless be found of consid- 
erable value. 

For our part, we question whether metaline or any other 
like substance will ever displace oil for all kinds of machine- 
ry, and the efficacy of the aforesaid material on railroads yet 




as would suffice to render the water supply ample for the re- 
quirements of the city, both for the use of its million po- 
pulation and the ornamentation of its parkg and public 
squares. 

^ < » > ■» 

Waterproof varnish for paper, etc., is obtained by 
precipitating a solution of tallow or resin soap by aluminum, 
iron or copper sulphate, and dissolving the precipitate in a 
iquid hydrocarbon, or in carbon bisulphid e 
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HEW WINTEE-FLOWEEING IEI8 

This, when seen peeping through the ground in winter or 
early spring, reminds one of the common netted iris (i. reticu- 
lata); but its growth is rather taller, and the fall petals are 
broader and more conspicuously spotted, or rather blotched. 
Its color is a rich bluish purple, flushed towards the base of 
the petals with rose pink, the markings being of the deepest 
purple relieved by a medial ridge or crest of gold in the cen- 
ter of the three external perianth segments. Its leaves are, 
like those of the netted iris, four-angled ; and like that 
beautiful plant, this also belongs to the bulbous group. 
When seen pushing through the earth at Kew, England, in 
the winter of 1874, there was a little patch of snow beside 
the flower, and nothing could have set it off to better ad- 
vantage than this, and a tuft of the vivid green poa an- 
nua, with which it was also associated. This iris is de- 
scribed as a native of Mount Lebanon and also of Mount 
Gerizim ; it was sent to Kew by M. Berberey, of La Fer- 
riere, near Geneva, in March, 1873, who describes it as 
nearly related to i. reticulata, from which it differs not 
only in structural character, but in flowering six weeks 
earlier than that species. Its culture is by no means dif- 
ficult. Treated like the last named species, it grows and 
blooms freely. Our engraving shows the size of the 
flower, and its color as far as can be done by an engraving. 
This, with its allies, i. reticulata and i. stylosa,saya a corres- 
pondent of the English Garden, is well worth a place in 
sheltered position in warm and deep rich soils, and in 
every garden. 



press, correspondents, etc., together with a telegraph and 
post office. 

A very attractive feature of the exhibit is the original 
printing office of Isaiah Thomas, built in Boston in 1770. 
It is complete, including the press upon which the first copies 
of the Declaration of Independence were printed east of 
New York (from the Antiquarian Society of Worcester), the 
imposing stone (from the Worcester Spy), two cases, one 
stand, two chases, and two composing sticks (from Tyler & 
Sugrave, Boston). Many anecdotes and more than one ro- 
mance are connected with the history of this old office, which 
will probably be rehearsed by editors and printers who visit 
it. Taken as a whole, the exhibit of the Campbell Press 



Sleep Is the Best Stimulant. 

The best possible thing for a man to do when he feels 
too weak to carry anything through is to go to bed and 
sleep for a week if he can. This is the only recupera- 
tion of brain power, the only actual recuperation of brain 
force : because, during sleep, the brain is in a state of 
rest, in a conStion to receive and appropriate particles of 
nutriment from the blood, which take the place of those 
which have been consumed or in previous labor, since the 
very act of thinking consumes or burns up solid particles, 
as every turn of the wheel or sbrew of the splendid 
steamer is the result of consumption by fire of the fuel 
in the furnace. The supply of consumed brain substance 
can only be had from the nutritive particles in the blood, 
which were obtained from the food eaten previously; 
and the brain is so constituted that it can best receive and 
appropriate to itself those nutritive particles during a 
state of rest, of quiet, and stillness of sleep. Mere stim- 
ulants supply nothing in themselves ; they goad the brain, 
and force it to a greater consumption of its substance, until 
that substance has been so exhausted that there is not power 
enough left to receive a supply, just as men are so near 
death by thirst and starvation that there is not power enough 
left to swallow anything, and all is over. 

^ < « > » 

PBINTINO HACHINEBY AT THE CENTENNIAL. 

While the American firm of Hoe& Sons is justly celebra- 
ted for the construction of rapid printing presses, another 
New York establishment claims to have succeeded in pro- 
ducing presses which surpass all others in nicety of adjust- 
ment and perfection of work produced. The Campbell 
Printing Press Company's apparatus has long been used for 
printing the Aldine 
and other fine art 
publications in this 
city ; and the Com- 
pany has erected a 
large and hand- 
some building in 
the Centennial 
grounds, near Ma- 
chinery Hall, in 
which is a com- 
pletely equipped 
newspaper oflSce, 
with editorial, com- 
posing; and press 
rooms. The struc- 
ture is 124 feet 
long by 88 feet 
broad, and is, as 
will be seen in our 
engraving, a very 
ornate affair. One 
of the Company's 
rotary printing and 
folding machines 
is here to be seen, 
producing an edi- 
tion of the Phila- 
delphia Evening 
Herald. In the 
same building is a 
job office contain- 
ing ten cylinder 
presses, one of 
which exhibits the 
heliotype process. 
There are also six 
job presses, all in 
operation. The oth- 
er rooms are divi- 
ded into business 
offices, waiting and 
reception rooms for 
members of the 




THE IRIS XIFHION HISTRIO. 

Company makes one of the largest and most interesting in- 
dividual displays on the grounds. 

^ • < I > » ~ 

Asbestos, 
A curious exhibition has just been organized at the Sim- 
onetti Palace, on the Corso, in Rome. It is a display of as- 
bestos in all the stages through which it passes, from the 
time that it is taken out of the bowels of the earth until it 
appears as a manufactured article. Asbestos is a compound 
of silicate of magnesia, and has the property of resisting 
fire. The ancients had discovered a means of weaving it, 
and with it made napkins for meals, wicks for lamps, and 
winding sheets for the dead for purposes of cremation, so 
that the ashes of the deceased could be collected unmixed 



with those of the wood which had formed the funereal pyre. 
The process of working this textile has been again discov- 
ered by the Marquis de Batrera, as well as the means of 
making with it incombustible paper and cardboard at a low 
price. 

m *t > m ■ 

Blasting Cartridges and Ponrder-KIaklng Machinery 
The value of an improvement or invention is by no means 
proportional to the cost of the article produced. This is 
well illustrated in the simple little contrivance adopted by 
General P. A. Oliver, in making blasting cartridges for the 
use of miners and quarrymen. Every one who has had ex- 
perience at the mines must have noticed the wasteful and 
inconvenient manner in which cartridges are prepared. 
A miner makes his own, using about twice as much pa- 
per, etc., as is necessary, his own time being worth from 
$2.50 to $3 a day; the cost of manufacture amounts to 
many times what it would if made by machinery, as are 
many similar articles. When the ground is wet, he has 
to use soap also, to make his cartridge waterproof; even 
then he is very often far from successful, and loses a por 
tion of his powder by getting it wet. 

Oliver's cartridge is made by machinery; those for 
dry ground have the end riveted with a copper or tinned 
rivet, and those for wet holes have the end formed of 
a double cup of tin, one setting into the other, and hold- 
ing the paper of the cartridge between them. The car- 
tridge is then coated with a waterproof coating, and is 
ready for use. They are made of various lengths, so that 
the miner has rarely to cut one, and if he has, the loss 
is, at most, but a few inches of paper. Manufacturing 
them on a large scale, the patentee can sell them at 
much less than it costs a miner to make his cartridges 
himself. 

General 01iver,the manufacturer of this ingenious and 
useful article, has met with great success in the manu- 
facture of powder by his patent machinery, having, du- 
ring the past five years, fully established the reputation 
of his powder as having no superior for strength and ef- 
fectiveness, and of his method of manufacture, for sim- 
plicity, safety, and economy. In his mill there is never, 
except in the drying house, more than some 50 or 70 lbs. 
of powder in any one place, so that, should it ignite, 
nothing more serious can result than the loss of a few 
pounds of powder. His well ordered works, near Wilkes- 
barre, Pa., with its beautiful machinery, is one of the 
most interesting establishments with which we are ac- 
quainted; and General Oliver has deserved well in devis- 
ing a method of manufacture, by which powder, of a quality 
not surpassed by that of any other maker, not only can be, but 
has, for some years, been produced almost without risk, and 
at a cost for plant greatly less than in ordinary powder 
mills. His improvements are well worthy the attention of 
powder manufacturers everywhere. — Engineering and Min 
ing Journal. 
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THE CAMPBELL FRINTINO PRESS COMPANY'S BUILDINO. 



An Opportunity for Inventors. 

A correspondent writing from Houston, Texas, calls our 
attention to the'necessity of an invention which will pre- 
vent cotton bales expanding after leaving the press. By 
powerfill machinery the average bale is reduced to some ten 
inches in thickness; it is then tied, and, the pressure being 

relaxed, it is re- 
moved. The bale 
;^._^ _ ^z^^^.-_ then expands to 

from 14 to 16 inches 
in thickness, and 
of course occupies 
about twenty-five 
per cent more room 
than would be the 
case were it possi- 
ble to keep it at the 
thickness to which 
the press reduces 
it. This augmenta- 
tion in size obvious- 
ly results in an 
enormous increase 
of freight room re- 
quired, and conse 
quently a large en- 
hancement in cost 
of freight andhand- 
ling. Our corres- 
pondent, who has 
had considerable 
practical e x p e 
rience in the sub 
ject, thinks that the 
trouble could be 
remedied if the iron 
bands with which 
the ball is strapped 
could be drawn 
tight enough while 
the cotton is in the 
press. At present, 
the tying is done by 
hand, and for e^cb 
praps five men h^^*" 
to be employed. 
Could all this be 
done by machinery, 
great saving would 
be effected. 
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AOBICULTUBAL HACHINEBT. 

Our extracts from Knight's " Mechanical Dictionary, "* 
this week, include a variety of plows and other cultivating 
apparatus. 

The originator of the double plow was Lord Somerville, 
who, in 1799, devoted much attention to the practical details 
of agriculture. His plow. Fig. 1, which he termed a double 

Fig. 1. 




furrow plow, consisted of a beam suitably bent for the at- 
tachment of two plows, one placed laterally and to the rear 
of the other. Another example is shown in Fig. 2, where 
the plows are moved vertically by levers. The axle is bent 

Fig. 2. 
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tc depress the furrow wheel, and the tongue is attached to 
one side of the center to suit the position of the horses. The 
English or skim-colter plow is shown in Fig. 3. This has 

Fig, ;s. 




useful in extirpating weeds under bushes, and loosening the 
soil around growing plants. I shows a mode of attaching the 
blade to the tang, m a mode Of wedging it in a ferrule, n, 



English horse hoes, b, have a range of shares spaced like 
the drills, so as to work in the intervals between the rows 
of plants, such as wheat and turnips. Other English horse 
hoes, a, c, have caster wheels in front and rear, a broad mid 
die share, and two or more side shares. The rear share may 
be curved or flat, as shown at c and a respectively. It is 

Fig. (i. 
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what we should call a cultivator, but there is more of it than 
we regard convenient. If the tool be well proportioned, and 
the animal hitched to it rightly, it needs no wheel. For turn- 
ing at the end of a row of corn or potatoes, it is too long. A 
man would need 12 feet of ground to come out on to turn, 
and it is not necessary to withdraw so large a marginal strip 
of the field for such a purpose. 
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English Dotiti'e-Ptmo. 
a share attached to the colter to turn down the top soil with its 
weeds and refuse. The latter is covered with the main fur- 
row slice thrown over by the larger following plow. In En- 
gland and in this country another form of the same plow 
has been used, in which the forward portion is not merely a 
flange on the colter, but is a regular moldboard plow of 
smaller proportions, higher than, and 
in front of, the main plow. This is 
known as the Michigan double plow (Fig. 
4). It requires four horses. Fig. 5 is a 
double shovel plow. The shovels are 
placed at a short distance apart, and one 
a little in rear of the other. It is used 
for cultivating purposes. Fig. 6 exhib- 
its a double moldboai-d plow. A mold- 
board is placed on each side of the sheth, 
so as to throw the soil to the right and 
left. It is used in hilling potatoes and 
cabbages, but not for corn, as the rows 
are too far apart. Two forms of 

DRAINING PLOWS 

are shown in Fig. 7. A B has three col- 
ters, two mold boards, and a share. The 
middle colter is vertical, and splits the 
soil in the middle of the furrow: the two 
side cutters are inclined to cut the sloping 
sides of the ditch; the share cuts the bot- 
tom, and the moldboards lift the soil in 
two slices, which are deflected laterally 
and delivered on the respective sides of 
the ditch. When it is desired to cut a 
trench deeper than can be effected by the 
ordinary mode of using the plow, the 
arrangement shown at C is employed. An 
anchor or hook, ?, is inserted in the ground, 
and to this is secured the pulley, k. The 
wheel, h, is operated by the handle above, 
and the plow, c d, is thus drawn through 
the soil. The arrangement at a ft enables 
the operator to give the required depth 
to the furrow. A roller, g, resting on 
the ground supports the forward part of 
the plow. 

HOBS 

were formerly made by forging, but now 
they are more often cut out as blanks 
and then struck in dies. On the left of 
Fig. 8 are exhibited various forms adap- 
ed to different purposes, a is a hoe for 
marking out fine drills, 6 a hoe for mark- 
ing small ridges, c a hoe for working 
two sides of small plants, d a hoe for 
drawing a pair of parallel ridges, e is a 
combined hoe and rake, a very common 
implement, used by amateur gardeners. 
/ has a serrated blade, g a sectional one. 
k, i,j, k are Dutch hoes, known as scuflle 
or thrust hoes, operated by pushing in- 
stead of striking or pulling. They are 




have means of adjusting the angular presentation of the 
blade, p has a reversible blade. 

HOEING MACHINES 

were invented by Jethro TuU, the introducer of the system 
of drilled crops into England, and were designed to dimin- 
ish the expense of cultivation by substituting horse labor. 
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DouhU-Molflboard Plow. 

Bucknall's horse hoe, 6 (English), has a gang of 10 shares 
in a frame, adjustable by a lever as to hight, and also as to 
angular presentation of the shares to the ground. It is in- 
tended for hoeing wheat. 

The horse hoe, at d, is designed for chopping gaps in the 
rows, and has a set of revolving hoes on a shaft parallel with 
the line of draft, and driven by bevel 
gearing from the main axle of the ma- 
chine. As the machine advances, the 
hoes chop transversely across the row of 
plants, making intervals therein equal 
to the lengths of the blades. 

History of magnetism. 

The earliest references to the proper- 
ties of the magnet occur in the annals of 
the Chines.e nation, who used it as a 
means of guiding the wayfarer over the 
vast and trackless plains of Eastern 
Asia, long before it was applied to mari- 
time purposes. To the Emperor Hoang- 
Ti, who lived 2,000 years before our era, 
is attributed the invention of a chariot, 
upon which stood an elevated figure 
pointing to the south, independently of 
any position of the chariot. Nearly ten 
centuries later, we find the learned Tche- 
ou-Koung presenting and teaching the 
use of the tchi-nankiu, or chaiiot indica- 
ting the south, to some envoys from 
You4-tch4ng, a southern maritime pro- 
vince. The compass, or, as i} is even 
now called in Chinese, tcM-ndn, appears 
to have been first used at sea by this re- 
markable nation about the third century 
of our era, during the Tsin dynasty. 

When the compass became known in 
Europe is disputed ; Gilbert refers its in- 
troduction to Marco Polo about 1260, but 
it is probable that earlier accounts of it 
were brought from the East by the cru- 
saders, an accurate description of it oc- 
curring in a poem entitled " La Bible," 
written by the minstrel Guiot de Pro- 
vence, about the year 1190. A Latin let- 
ter ascribed to Peter Adsiger, 1269, pre- 
served among the manuscripts of the 
university of Leyden, contains the fol- 
lowing remark on the declination of the 
needle : " Take notice that the magnet 
as well as the needle that has been 
touched by it, does not point exactly to 
the poles, but that part of it which is 
reckoned to point to the south declines a 
little to the west ; and that part which 
looks towards the north inclines as much 
to the east. The exact quantity of this 
declination I have found, after numerous 
experiments, to be five degrees." 

The discovery of the dip o f the needle 
is due to Robert Norman, a nautical in- 
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strument maker at Wapping, near London, who is described 
by Gilbert as " a skillful sailor and ingenious artificer. "He 
found that, after being touched by a magnet, the needle al- 
ways appeared heavier at its northern end; and making an 
instrument to determine the greatest angle formed with the 
horizon, he observed the inclination in 1576 to be 71° 50'. 

In the early part of the following century, the variation 
of the declination was clearly ascertained, and was attribu- 
ted by Bond, a teacher of navigation in London, to the mo- 
tion of two magnetic poles. 

In the year 1600 was published the celebrated treatise 
" De Magnete," by Gilbert of Colchester, who was pro- 
nounced .by his great contemporary Galileo to be "great to 
a degree that might be envied." 



American vs. English Cheese. 

About one year ago we copied, from an Irish agricultural 
paper, an article in which the editor was lamenting over 
the loss the farmers of Ireland were experiencing from the 
large importation of superior American cheese. He berated 
the Irish farmer for allowing a deterioration in his products 
such as to make the home consumer prefer the American 
cheese to the home manufacture. Now comes the London 
Agricultural Gazette, containing an article from a Lancashire 
correspondent on the same subject, in which he gives the 
English cheese makers some wholesome advice. 

"On every hand," he says, "we hear people talking 
about cheese making being unprofitable, and discussing to 
what purpose they can turn their milk to a greater profit ; 
and in some cases they are considering the prospects of feed- 
ing cattle in place of keeping a milking stock. This sort of 
talk amongst farmers is a new thing. For several years 
past cheese has fetched high prices, and such has been the 
demand that even inferior sorts could find a market at far 
above their relative value, the greatest loss being that of 
weight, the lowest qualities having to be kept to the last of 
the season, while 'the finest were often bought before they 
were made, so anxious were buyers to secure the few really 
fine. While prices kept up, farmers were very ' uppish'; 
they would not listen to any suggestions about improving 
their mode of making, and expected buyers to take the fear- 
fully unsaleable cheese they made late in the season, a kind 
of stuff you could not properly call cheese. These late- 
makes resembled cheese in shape only ; they possessed no 
solidity to the touch, and were in consistence more like very 
stiff bookbinder's paste. They never ripened, because they 
were obliged to be kept so cool, otherwise they would have 
swollen and become inflated like bladders ; on the approach 
of heat, they cracked and became out of shape. Year after 
year many dairies finished up by making a certain weight of 
the kind of cheese I have been describing ; and so long as 
dealers would buy them, so long were they quite indisposed 
to improve. I long felt sure that this state of things would 
come to an end, and that solid and firm American cheese 
would render such rubbishly late-made cheese unsaleable. 
And this has come to pass. Indeed, I feel sure that pasty, 
spongy, springy,late-made cheese will become unsaleable at 
any price. The wonder is where people have been found to 
eat such a salvy, pasty material ; I was once told that those 
who bought them consumed them in the shape of toasted 
cheese, and that no one could eat them in any other shape. 
I suppose the rich milk at the latter end qf the season will, 
in future, be turned into butter ; heretofore, farmers would 
not be troubled by changing from cheesing to churning. Mak- 
ing that kind of cheese was sure to become unprofitable so 
soon as a sufficient supply of good cjieese was obtainable 
from America. Now, what is the lesson to be learnt from 
all this? What are keepers of milking stock to do ? I won- 
der how many of them think of associating themselves in 
any way for trying to learn how to remedy their shortcom- 
ings. No business will be long profitable if it is based upon 
ignorance, or if those engaged in it will not take the trouble 
to march with the times. The times are changed ; consumers 
are no longer confined to the cheese made at home, and they 
will no longer be content with an inferior home-made arti- 
cle, be it cheese or anything else. Cheese making, like any 
other producing, will only be profitable when the article 
produced is of first class quality. If you turn out inferior or 
bad grain, or potatoes, or animals, they will be difficult of 
sale and unremunerative to the producer ; and the same 
with cheese or butter. Farmers have been enabled to live 
in past days by using their hands, but they will now (like 
those in other occupations) have to use their brains as well. 
They will need to know their deficiencies, and seek to rem- 
edy them ; to discard all doings — however time-honored — 
that lead to the production of inferior articles ; they will 
need to learn to improve. They will find it only a loss of 
time to be grumbling, and better to start off learning; the latter 
is the only wise course, and the only one that will lead to 
permanent profit. They will need to avail themselves of 
every opportunity afforded them for obtaining useful infor 
mation, whether by information from better informed neigh- 
bors, or books, or lectures, or such societies as the National 
Dairyman's Association. Ignorance will land them at length 
in poverty ; intelligence and industry are the only road that 
will secure profit and comfort." 

< < » > » — ^ 

Dry Plates nrlthout Collodion. 

The following formula was given in the Moniteur de la 
Photographie for the preparation of dry plates without the 
use of collodion : Albumen, 125 grammes ; honey, 110 
grammes ; iodide of potassium, 4 grammes ; bromide of pot- 
assium, 1 gramme ; sea salt, 0'3 gramme. Beat the whole 
into a froth, let it stand for twenty-four hours, then filter. 
Coat a perfectly clean plate with this liquid, dry it in the 
drying box, and, when cold, sensitize in the nsuaj manner, 



In this formula the needful addition of water seems to have 
been overlooked, in consequence of which omission the li- 
quid filters but slowly. 

^ < t» »■ 

A Transcontinental Express Train. 

As we go to press a special train is rushing across the con- 
tinent, attempting to travel from New York to San Francis- 
co in the unprecedented time of 88 hours, or in 60 hours 
less time than is now occupied by regular trains. The start 
was made from Jersey City at 1 A. M., on June 1, three cars 
being attached to a new engine, the tender of which carried 
2,400 gallons of water and 136 bushels of coal. The ninety 
miles between Jersey City and Philadelphia were covered in 
ninety -nine minutes. At 10 : 40 o'clock on Thursday morn- 
ing, Pittsburgh was reached ; and at 10 o'clock on the same 
evening, the train stopped at Chicago, having completed the 
distance of 907 miles in 20 hours and 57 minutes, averaging 
over 43 miles per hour. The distance from New York to 
Pittsburgh, 439 miles, was made without changing locomo- 
tives. Both before and after reaching that city the speed of 
a mile a minute was often attained. At 4 : 15, on the after- 
noon of June 2, Willow Island, 250 miles west from Omaha, 
was reached. This was the halfway station; and the total 
distance from New York, 1,645 miles, was accomplished in 
39 hours and 12 minutes, showing an average of over 42 
miles per hour. 

The t^ain reached Council Bluffs at 9:27, 39 minutes ahead 
of the, schedule time. It made the run from Chicago to the 
Missouri river in 11 hours and 15 minutes. It made one run 
of 79 miles in 75 minutes, and another of 45 miles in 44 min- 
utes. This is an average of a mile, respectively, in 58 and 
58 '6 seconds. The fastest time made since the train left 
New York is stated to have been on the Chicago and North- 
western Railway, where 2^ miles were run in 2 minutes, or 
1 mile in 48 seconds, being at the rate of 75 miles an hour. 
This is said to be the longest and fastest continuous run that 
has ever been made on an.y road in any country. 



The Spectroscope a Witness In a Forgery Case. 

A remarkably ingenious and novel application of the spec- 
troscope as a witness in a case of alleged forgery, now on 
trial in this city, was recently made by Dr. P. H. Vander 
Weyde. A suit was brought to recover, on a check, a large 
sum of money from a bank which, the plaintiff alleged, had 
certified the document. The bank in defense claimed that 
the certification was a forgery, and among other statements 
asserted that the ink used was not the same as that employed 
on other checks certified by the same person on the same 
day. Dr. Vander Weyde was called as an expert witness 
to determine this point, and he appeared in court armed with 
a powerful microscope having a spectroscopic eye piece. 

By carefully observing the spectrum of sunlight reflected 
from the surface of the paper covered with different inks, 
and then passed through the spectro-microscope.he previous- 
ly had satisfied himself that all inks, other than black, such 
as Prussian blue, carmine, anilin red, etc., absorb certain 
parts of the solar spectrum, so that it would be a certain and 
easy way of recognizing the identity of the two inks to note 
the fact that both produced an absorption of and so blotted 
out exactly similar parts of the solar spectrum. This, of 
course, was spectrum analysis produced otherwise than by 
examining the incandescent vapor of the substance, an ob- 
viously impracticable proceeding here. 

On the witness stand. Dr. Van der Weyde was given a va- 
riety of checks from the bank, together with the particular 
document on which the suit rested. The microscopic part of 
his instrument magnified the writing so highly that the dot 
on an i was sufficient for all purposes. The result was that the 
ink of the alleged forged signature and that of the bank's 
genuine writing gave exactly the same absorption spectrum, 
and hence were pronounced identical, and this although the 
check in suit had been handled and exposed to the light 
until the ink had faded considerably. We will soon pub- 
lish a complete account of this very interesting investiga- 
tion. 

■ < < ■ > » ■ 

Oroiving Tuberoses. 

To cultivate that tuberose, the most beautiful of all plants, 
says an experienced horticulturist, put the bulbs in six inch 
pots, three in each, and use a mixture of equal parts turfy 
loam, peat, and leaf mold, and place them in a pit. Give very 
little water at first ; and as they commence to grow freely, 
increase it, and keep near the glass. When they begin to 
push up their flower spikes, they will of necessity require to 
be placed where they will have sufficient space for the pro- 
per development of the tall spikes. These will come into 
bloom from August to October, when they will require a 
temperature ranging from 60° to 70°, the latter being pre- 
ferable. 

■•<»>» 

Direct Manufacture ot Soap ivith Salt. 

If grease, fat, or rosin, which are commonly employed to 
make soap, are heated with an excess of common salt, ammon- 
ia, and water, a soda soap separates, leaving chloride of am- 
monia in the liquor, together with the excess of ammonia 
and salt. This reaction is the consequence of the great solu- 
blity of ammonia soap in ammoniacal water, and the insolu- 
blity of soda soap in water containing more than ^ per cent 
of salt. The ammonia at first unites with fatty acids ; then 
the sodium in the salt exchange places with the ammonia in 
the soap, forming, as we said, a soda soap and chloride of 
ammonia. It is essential that there be an excess of ammonia 
and salt present in order that the reaction take place. One 
hundred parts of grease requires 15 to 20 parts ammonia, 
20 to 30 parts salt, and 200 to 300 of water,— r, N, White- 
law, in Chemischee Centralblatt, 



Physlclns Iron In Puddling. 

An invention of Mr. John Haythorne, of Clifton, near 
Bristol, England, has for its object improved means of pro- 
ducing from the puddling furnace a superior quality of iron 
by the use of a certain composition, which is thrown into the 
puddling furnace while the metal is in a fluid state, before it 
comes to nature, and by which means the impurities still re- 
maining in the iron are removed, and its quality improved . 
The composition, which he has found to answer in practice, 
according to the London Mining Journal, consists of perox- 
ide of manganese i lb., oxide of tin, zinc, or lead J lb., quick- 
lime, potassa, or soda ^ lb., saltpeter or ammonia J lb.,brick- 
dust or calcined clay J lb. = 2 lbs. These are to be carefully 
reduced to a fine powder, and thoroughly dried. These pro- 
portions may be modified or increased as found desirable, ac- 
cording to the quality of the pig iron used. 

♦-«♦►-♦ ■ 

Superior Longevity of Israelites. 

Dr. B. W. Richardson, of London, last month delivered a 
lecture on this subject. The result of his research has shown 
that, both on the Continent and in England, Jews possess a 
higher vitality than do the general community by whom 
they are surrounded. Tracing the causes for this greater 
longevity, the lecturer said he could not attach too much im- 
portance to the sanitary laws that obtained among the Jews, 
instancing those in regard to diet, cleanliness, and absti- 
nence from strong drink. In fact, the Decalogue, from be- 
ginning to end, is one sanitary lesson, teaching them to sub- 
due the passions which torment the brain and distress the 

body. 

• < < » > » 

A Oood Kalsomlne, 

Take 4 lbs. Paris white, put in a pail, cover it with cold 
water, and let it stand over night ; put into a tin kettle a 
handful of glue, cover with cold water ; in the morning set 
the glue on the stove, and add enough warm water to make 
a quart, and stir until dissolved ; add the glue to the Paris 
white, stir well, and pour in enough warm water to make a 
pail three quarters full ; then add bluing, a little at a time ; 
stir well until it is very slightly bluish. Use a good brush ; 
go over one place in the wall until thoroughly wet ; if your 
brush dries quickly, add more warm water, as the mixture is 
too thick; the brush must be kept wet. This mixture costs 
38 cents. 



DECISIONS OF THE COTTBTS. 



ITnlted States Circuit Court—Southern District of 
New Ifork. 

PATENT BUNG BUSH.— GEORGE B. CORNELL VS. LOMAX LITTLKJOHN. 



Johnson, C. J: 

A decision on a preliminary application for an Injunction is not of con- 
trolling weight in another circuit. 

The Cornell reissued patents Nos. 5,026 and 5,027, of August 6, 1872, the one 
beine for a bung hush, and the other for a wrench for operating such hush 
hy direct positive engagement, are not infringed by the use of a bush and 
a wrench in which the engagement Is effected by frictional contact, and in 
which the bush is so constru etc d that the patented wrench cannot he used 
with It. 

[_S. A. Goodwin, for plaintiff, 

S. A. Dwncan, for defendant.] 



NEW BOOKS AND PUBLICATIONS. 

The Pacific Tourist, a New Illustrated Transcontinental Guide 
of Travel from the Atlantic to the yaclflc Ocean. Price $1.50. 
Edited and Published by H. T. Williams, 46 Beekman street, 
New York. 

The fast train which, at the time we write. Is attempting the extraordin- 
ary feat of crossing the continent In eighty-eight hourswiU, without doubt, 
draw renewed attention to the modern facilities for reaching the most pic_ 
turesque and beautiful portions of ournational domain. To those who con- 
template a trip- to San Francisco over the Union Pacific Railroad, the 
above-named volume will prove of much use, as it not only embodies in- 
formation regarding the railroads, stage routes, distances, and fares to a 
principal points, but It describes the wonders of Western scenery, supple- 
menting the description with a lavish display of Illustrations, 

A Centennial Picture.— A large and handsomely executed Centennla 
national commemorative picture has Just been Issued by Witteman Bros., 
184 William Street, New York. The central portion is occupied by an eques- 
trian portrait of Washington ; the ornamental border is tilled with appro- 
priate legendary devices. See advertisement In another column. 
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NEW MECHANICAL AND ENOINEEBING INVENTIONS. 



IMPROVED COTTON-GIN PBBDBB. 

John W. Webb, Union Springs, Ala.— This Is an improved ma- 
chine for feeding cotton regularly to a gin, and so constructed as 
to allow sand and other hard substances to drop out. To this end 
the cotton passes over a pivoted rack, made of wood or wires, 
placed at a suitable distance apart. 

IMPROVED TWEER. 

Thomas F. Wltherbee, Port Henry, N. Y.— This consists of a par- 
tition in the water chamber between the inlet and outlet pipes, to 
compel the water for cooling the tweer to pass entirely around it. 

IMPROVED CAB COUPLING. 
Bocco Misso and Bishop J.Warner, Macon, Miss.— This consists of 
a drawhead with lateral rock bar, with outside rest piece and 
weight that is struck by a bumper at the end of a f orwardly pro- 
jecting arm of the connecting drawhead to drop the pin-holding 
rod. 

< < i > » 

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS. 



IMPROVED WIRE FENCE. 
Schuyler Jenks, Jeflerson,Wis.— This consists in the combination, 
with double T posts and twisted wire rails, of the wire staples and 
a long vertical wire.. The staples secure the wire rails, and are 
themselves fastened by the vertical wire. 

IMPROVED GAGE FOR TEACHING PENMANSHIP. 

Lorenzo Dow Harvey, Sheboygan, Wis.— This is a gage made of 

transparent substance, having lines cut upon it in such a manner 

that it may be used for measuring the length, width, slant, and 

spacing of letters and figures in writing. 

IMPROVED SHOE. 
John C.Weil, Baltimore, Md.— This consists of a secondary insole, 
held in position by tags of muslin secured between the outsole and 
insole, and pasted down. The idea Is to make the shoe easier to 
wear aPd less beating to the foot, 
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HEATER FOR MELTING WAX PROM ELECTROTYPE CASES. 

John E. Parker, Boston, Mass.— The case is made with steam- 
tight double walls upon its bottom, top, sides, and back, to form a 
Bteam space. The steam spaces at the top and bottom of the case 
are connected by pipes, to increase the heat in the interior. In 
the center of each lower bottom is a pan— the two being concen- 
tric— the outer one receiving the water of condensation. Between 
vertical guide bars, on the inner case, wax cases are inserted edge- 
wise. With this apparatus, when the shells have been removed 
from the cases, the cases are inserted between the guide bars and 
the wax, as it melts off, runs down into the inner pan, where it 
Is kept melted ready to be again used. 

IMPROVED TICKET HOLDER. 
Daniel Shamberger, BeckleysviUe, Md.— This is a slotted holder 
applied by a screw pin, and securing the ticket by a clamping 
screw. The ticket is thus tightly and securely retained and conve- 
niently exhibited for inspection when applied to the coat or hat. 

IMPROVED ICE PICK 
Herman F. Demell, Athens, N. Y.— This consista of a number of 
tines, or a cutting blade, set into a sectional head, and attached by 
fastening screw bolts. By extending the recesses of the head, a 
cutting blade may be inserted into the head, and the tool then be 
used for separating the cakes when taken from the ice house. 

IMPROVED COMPOSITION FOR CIGAR LIGHTERS. 
William J. Littlefield, Philadelphia, Pa.— Small glass rods are dip- 
ped into a mixture of lime, charcoal, cascarilla bark, gum and wa- 
ter, until a sufficient deposit is formed to make heads. The latter 
are then tipped with fulminate. When lit, the head becomes a red 
hot coal and lasts some time, and the glass, being a nonconductor of 
heat, enables the lighters to be conveniently handled. 

IMPROVED APPARATUS FOR DRYING HIDES. 
John Finnigan, Houston, Tex.— By the mode of drying the hides 
here patented, they are spread over portable frames constructed 
to keep the inner surface of the hides from coming in contact with 
each other, to allow the air to circulate between their sides freely, 
and to allow the rain to run off, so that bad weather will not harm 
them. 

IMPROVED STOP ACTION FOR REED ORGANS. 

Eugene H.Schofleld,Mendota, 111.— This consists of stop draws 
connected by crank shafts and connecting rods with the valves in 
in such manner that the action is improved. The stop draws may 
be located mor^«losely together in the front board, and the latter 
may be shortened so as not to extend beyond the keys, and thus do 
not obstruct the sound so much as the board used in the common 
arrangement. 

IMPROVED ABDOMINAL SUPPORTER. 

Cyrene Smith, New York city.— This consists of a supporter that 
is laced at the back, and adjusted by upper front and lower rear 
gussets, with lacing strings, in connection with the front and side 
gussets, with elastic bands, to the condition of the abdomen. The 
front part Is stiffened by stays, and extended to sufficient length to 
to take up and support,"by a curved anterior pad, the weight of the 
abdomen, and transfer it to the hips and back. 

IMPROVED SLATE. 
Claudius Verdier, Detroit, Mich.— This consists of a school slate 
whose frame is arranged with a pencil receptacle at each side, 
closed by a door. There is also a pencil-sharpening device. 

IMPROVED ANIMAL NOSE BAG. 
Craton H. Williams, New York city.— This consists in suspending 
the nose bag by knotted ends which pass over pulleys on the head 
stall, and are slipped over the check rein hook. The horse can 
thus raise his nose to the top, but not outside of the bag, and is 
prevented from scattering and wasting his feed, while he is allowed 
to chew his grain without breathing directly into the bag. 

IMPROVED BUTTON BOOT. 
Christoph Stickel, New York city.— By this construction, there is 
no seam upon the top of the foot, and upon the heel where the 
most of the wear from a dress or pantaloon leg comes, so that it 
win not rip, and at the same time a neatly-fltting, stylish boot will 
be produced. By cutting the shoe in two pieces, it will give any 
additional hight and shape, thus enabling the foot to be fitted per- 
fectly and the employment of only a half seam behind. 

IMPROVED BUCKLE. 
Joseph M. Jankin and John Gunn, Eed Oak, Iowa.— This consists 
In arranging a buckle tongue on a detachable shaft, and between 
loose spacing tubes. The contrivance is desirable for repairing a 
buckle or replacing a broken one, the buckle being in this case ea- 
sily taken off from the strap. 

IMPROVED WHIP SOCKET. 
Thomas L. Whitacre, East Rochester, Ohio, assignor to himself , 
Edward F. Whitacre, and George T. Whitacre, same place.— This 
Invention consists of a whip socket with clamping spring and lock- 
ing cam. 

IMPROVED PEN RACK. 
Carol E. Kusel and Carl H. E. Bechert, Oroville, Cal.— This Is a 
pen rack applied by springs to an Ink bottle or stand, and having 
bent wire arms, forming racks for penholders. 

IMPROVED LAMP BURNER. 
Benjamin Franklin Flint, Westfield, Pa.— This is a device for re- 
moving the snuff of lamp wicks in a convenient manner, without 
extinguishing the light and requiring the taking off of the chim- 
ney. It consists of a spring and hook-shaped cutter, that is carried 
by a suitable lever device. 

IMPROVED SKIRT PROTECTOR. 
Albert Lyons, New York, assignor to James W.Chisholm, Brook- 
lyn, N. Y.— This is a compound skirt protector and trimming, 
formed of a ply strip and an ornamental strip, connected by bind- 
ing near the upper end. The trimming is sewed at its lower edge 
to the upper part of the hem of the ply strip. 

IMPROVED SHADE STANDARD. 
Henry F. Walton, Woodman, Wis.— This Is a standard for holding 
a shade or umbrella. It has a joint at the base for lying down flat 
when not required for use ; also, a joint for turning the shade 
around to any direction, and also a joint for shifting the shade to 
any desired inclination. 

■»<«►•• 
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jaws under the hoisting block, and holds 1 1 from falling until it 
drops into the check again. There is also a contrivance of a re- 
turn cord for drawing the carriage back, so that its connection 
with the carriage is by a grip of the hoisting block with the check 
frame when the block comes up to It. This connection ceases 
when the block drops, leaving the return cord free to run back as 
long as the hoisting cord does, and the horse moves back, by which 
the slack of the return cord is avoided. 

IMPROVED HAY ELEVATOR. 
Hector Toof s and Clinton Toof s, Jefferson, Ind.— This consists of 
a claw lever arranged with the carriage from which the hoisting 
fork descends, and with the hoisting ropes. There is a stop piece 
against which said hook lever strikes when the carriage runs out 
to the place of taking the load, so that it hooks under the head of 
and engages the hoisting fork, to hold it while running in the barn 
with the load and out again, and disengages it at the moment the 
truck comes out to the hoisting place. 

IMPROVED CORN HULLER. 

George Washington Bichmond, Springfield, 111.— This relates to 
improvements in corn-hulling machinery for producing hominy, 
and constructed in such a manner that the corn Is fed continuous- 
ly at the top and discharged in hulled state at the bottom. The 
shaft with the rasp-cut huUers Is revolved with great rapidity 
without being liable to breakage or injuring the machine. 
IMPROVED GRAIN BAG. 

Arthur McKenna, New York city.— Thisgrain bag may be readily 
filled and securely closed without sewing up the mouth. It has 
stitched corners or shoulders and an interior mouth-closing flap, 
and an exterior overlapping flap that is retained by a suitable fast- 
ening device. 

IMPROVED WHEBI, CULTIVATOR. 

Hazen H. Perkins, Osceola, 111.— This is an improved riding culti- 
vator, which includes a large amount of new and ingenious mech- 
anism, so arranged that the plows may be readily guided and con- 
trolled, when at work, by the driver with his feet, and may be sup- 
ported above the ground when passing from place to place. 

IMPROVED BAR FOR PLOW SHARES. 

Isaac N. Pyle, Decatur, 111.— This Invention consists in iron and 
steel bars, as a new article of manufacture, rolled flat upon one 
side, with a wide bevel to an edge along the forward edge of the 
bar, and a narrow bevel not to an edge along the rear edge of the 
bar. 

IMPROVED HORSE POTATO FORK. 

George C. Clark, Freehold, N. Y.— The rake head Is made in two 
parts, which are bolted together, and in the adjacent faces are 
formed notches to receive teeth, which are thus clamped between 
the parts of the said head. The teeth are bent in opposite direc- 
tions, to keep them from longitudinal movement, and to give them 
somewhat the shape of a scoop shovel, bringing them into better 
position for doing their work. 



IMPROVED CHURN. 

William B. Nunn, Edmonton, Ky.— This Invention consists in 
means for securing the churn barrel in place. The upper end of 
the dasher shaft revolves in a socket in the cross bar, the ends of 
which enter mortises in the side cross bars of the frame. The cross 
bar is held down upon the end of the dasher shaft by a wedge in- 
serted in the wide mortise above the end of the cross bar. 
IMPROVED HAY ELEVATOR. 

Mi(^aelM. Shellaberger, Hamilton, Mo.— When the block from 
which the fork is suspended rises near to the beam, it strikes the 
dropping roller frame and lifts the rollers out of a check to allow 
the carriage to be drawn along to the place of discharging by the 
hoisting rope. At the same time the frame closes the retaining 
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pawls and locks the roller when the motion is quick enough to 
throw them out into it by centrifugal force. Said notch is so loca- 
ted that the pawls are kept out of it by gravity when the motion is 
slow enough for the gravity to exceed the centrifugal force. The 
parts are all simple, and they are so contrived that but little labor 
is required in fitting them to the roller. 
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IMPROVED VEHICLE HUB. 

Antonlus Van Geel, Rahway, N. J.— When the spokes are driven 
into the socket ring, wedge rings spread the spoke ends, and pro- 
duce the rigid socketing of the same, the spokes being firmly held 
against side motion by metallic binding strips. Slits in the spoke 
ends admit the ready spreading of the same, and their elastic seat- 
ing in the hub. 

IMPROVED CARRIAGE SPRING FASTENER. 

Franklin Miller, Indianola, 111.— This invention consists of a seat 
block or plate and a cap plate of peculiar construction, for mount- 
ing and securing the springs of carriages on the axles. The novelty 
consists in the combination of the cap plate, having bolt hole pro- 
jections, with the plate or seat block having similar bolt hole pro- 
jections, the said projections of both plates being extended beyond 
the faces, to prevent lateral movement of the springs. 
IMPROVED WAGON BODY AND FRAME. 

IsaacG. Sallee, Montgomery, Ky.— This is so constructed thatthe 
body may be detached without affecting the frame, so that the 
wagon may be used with a frame or a body, as may be desired. 

IMPROVED HARNESS. 
Charles H. Corey, San Jos4, Cal.— These are improved winker 
stays of rubber, forharness,which are so constructed that they will 
not become limp and lose their shape from use or wet. 

IMPROVED SASH PULLEY. 
Arthur E. Watterson, San Francisco, Cal.— This invention con- 
sists in securing the shaft of a sash pulley by fins formed thereon, 
and fitting in corresponding elongated slots of the pulley and of 
one of the side plates. 

IMPROVED CARRIAGE THILL. 

Nelson Mitchell, Ellsworth Falls, Me.— In order to improve the 
construction of carriage thills, so as to prevent them from being 
broken should the horse accidentally step upon them. This inven- 
tor proposes to provide them with a rubber forward end. 
IMPROVED ROPE ITRACE. 

Peter Hayden, New York city.— This Is an improved device for 
connecting the end of an ordinary rope trace with the hame and 
the whiffletree. It consists in a tapering ferrule, having a screw 
hole through its base, and a tapering eye screw, in combination 
with each other, to receive and hold the end. 

IMPROVED SHEET METAIj ROOF. 

Charles A. Smith, Hanoverton, O., assignor to himself, Nathan 
A. Halderman, and Charles Chandler, of same place.— This sheet 
metal roof may be laid in a perfectly weatherproof manner, with- 
out the use of nails, screws, or rivets passing through the roof 
plates. Lap joints with interlocking anchor caps are placed inter- 
mediately, and folded to extend over the adjoining flanges of the 
sheets. 

IMPROVED BARN DOOR FASTENING. 

Perry A. Peer, Comstock, Mich.— This consists of a strong hook 
of cast iron, with a beveled nose to the hook end, having consider- 
able breadth of surface, for sustaining the shocks and wear of a 
heavy barn door. Said hook is pivoted in a strong base, adapted to 
be attached to the side of a bam, and support the hook outside of 
the battens of the siding, so that when the door swings open it will 
strike the nose of the hook and swing it back, pass the hook nose, 
and strike a strong arm projecting beyond the pivot. The hook is 
thus swung so as to engage and secure the door. 

IMPROVED WINDOW SHADE FIXTURE. 

Charles De Quillfeldt, New York city.— A metallic cap is attached 
to the end of the roller, and has a hollow axial drum, on which the 
cord for rolling up the curtain winds. A metal disk for carrying 
centrifugal pawls is clamped against the end of the hub. The 
pawls are fitted on pivot studs, which are so located that, when the 
pawls swing out to lock the roller, the toes touch the hub of the 
disk and hold them in the position for locking. These studs are 
cast together with the plate. A notch in a cam disk receives the 



IMPROVED METHOD OF MAKING ENDLESS WOVEN FABRICS. 
David Bailey, Dresden, Ohio.— This invention Is an improvement 
in the manufacture of endless cloths, such as are known as felts for 
paper makers' and others' use. The cloths or felts are woven in 
different layers, with folds on the opposite sides of the loom, 
formed by working the filling or weft in the different layers pass- 
ing around the fabric in regular order, through the layers one af- 
ter the other, and thus producing the endless fabric. The felts can 
be made in any desired length and width, and of the different qual- 
ities required by paper makers. 
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NEW HOUSEHOLD ABTICLES. 



IMPROVED WASH BASIN VALVE TRAP. 
William W. Hurd, New York city .—This consists of a trap formed 
of a casting made with an open side, so formed as to fit against the 
side of a wash basin, and with an opening in its bottom, closed with 
a valve. The object is to prevent escape of sewer gas. 

IMPROVED ROASTING PAN. 

John G. Peace and John S. Wingfield, Salem, Mo.— This consists 
of a drip pan with a closed top, for inclosing the article to be roas- 
ted, and having a water pan in the bottom, below a perforated 
support for the roast. The water pan is so arranged that it can be 
drawn out at any time for filling without disturbing the roast, the 
object being to maintain an atmosphere of steam surrounding the 
roast, to protect it from burning by too much heat. 
IMPROVED IRONING BOARD. 

Ell O. Catt and Henry H. Harrod, Red Oak, Iowa.— This inven- 
tion consists of a board with a spring at one end, suitable for 
straining the neck and shoulders of a shirt against, and a roller at 
the other end pressed against it by springs. This is contrived to 
pinch the body of the shirt against the end of the board, and strain 
the bosom tightly over the board, so as to draw It smooth and hold 
it with elastic tension for ironing it. 

IMPROVED GARBAGE BOX. 

Benjamin Burling, Whitehall, N, Y.— This box is formed of a case 
provided with two drawers, and with a dome inclosing a perfora- 
ted part of its top. The dome has an upper oriflce, closed with a 
screw cap. A disenfectant is put through the dome aperture, and 
the dome is covered with a cap to more thoroughly conflne the 
di.-infectant and prevent it from escaping into the air. 
IMPROVED ASH-SIFTING SHOVEL. 

Edward B. Neal, Wiscasset, Me.— This Is an improved shovel for 
sifting the ashes of f umaces,and cooking and other stoves, without 
the annoying and penetratingdust that is raised by the common ash 
sifters. It has wire tines and side guards applied to a fastening 
head and handles. 

IJIPROVBD SHUTTER. 

Gustav Hampe and Adolf Schallert, St. Louis, Mo.— This consists 
of a shutter made in sections, that slide In guides of the window 
casing, and form a covered panel in front of the window sill. The 
window may readily be closed in part, or throughout, by raising 
one, two, or all the sections, as desired. When the shutter is en- 
tirely opened the sections are entirely stored away back of the in- 
nermost or panel shutter, at the lower part of the window in a con 
venlent manner. 

IMPROVED SPRING BED BOTTOM. 

Joseph Eckart, New York city, assignor to Louisa Eckart, of the 
same place.— Angle straps are attached to the base slats of a spring 
bed bottom, to adapt it to receive a detachable cover, the straps 
having knobs which enter eyelet holes in the latter. The cover is 
designed to prevent the mattress from being worn by the springs, 
and when worn or soiled it may be detached and mended, or re- 
placed. 

IMPROVED DRUM ATTACHMENT TO HEATING STOVES. 

Richard L. Ball, Terre Haute, Ind.— Thisconsistsin a flange about 
the flre chamber, connected with tubes that pass through a top 
drum, and provided with a register. Inside of the drum is a cylin- 
der which, when clood, throws the heat into the surface of the 
drum so as to prevent the direct escape of the same through the 
hood and pipe. 

IMPROVED STOVE PIPE SUPPORTER. 

James L. Loring, Dallas Center, Iowa, assignor to himself, Fortu- 
natus Hubbard, and Judson Purinton, of the same place.— This is 
an improved stovepipe supporter, by which stovepipes may be 
readily suspended from the ceiling or supported on the walls. It 
consista of a stovepipe encircling ring that Is applied to a recessed 
block having a fixed wire rol with threaded edge. 
IMPROVED Yv' ASHING MACHINE. 

John M. Gano, Newport, O.— This consists in an outer washtub, a 
lateral clothes box, and a step-shaped perforated plunger combined. 
The machine works in the nature of a pump, and draws the water 
continually through the clothes, which are squeezed at each down 
stroke so as to expose them to the infiuence of the water drawn in 
by the next up stroke, and so on until the clothes are entirely 
cleaned. 

IMPROVED DESK. 

Henry M. Elbreg, Greenfield, Ind. -This writing desk consists of 
a case having hinged doors, revolving cylindrical racks, stationary 
pigeon holes, and a pivoted table, together with suitable apparatus 
for supporting the same. 

IMPROVED CURTAIN CORD FIXTURE. 

Horace Resley, Cumberland, Md.— This invention relates to 
means whereby a curtain roll cord may be regulated and adjusted 
to hold the curtain at different elevations, in a quick, easy, and ef- 
fective manner. It consists in passing the cord around a pulley or 
grooved cap on the upper end of a side-notched rod, bar, or plate, 
which has a stop or handle at bottom and slides in an obliquely ar- 
ranged keeper whenever turned slightly out of its perpendicular 
position. 

IMPROVED BAKE PAN. 

John Gilbert, Newark, N. J.— Thispan has straight sides and ends 
and scalloped corners. It is struck up out of sheet metal at one 
operation, and may thus be made more readily and at less expense 
than when made in the old way. 

IMPROVED DOOR AND T/INDOW FASTENER. 

John H. Daniels, New York city.- This is composed of a wedge 
between a bottom and top plate, the latter being jointed to the for- 
mer near the apex of the angle, so that, by removing the wedge 
from between the plates, the top one will drop and free the door to 
let it close or open. The bottom plate !'as a stud for pressing into 
the floor to prevent it from sliding. 
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The Charge for InsertUm under this head is One Dol- 
lar a lAne for each Insertion. If the Notice ex- 
ceeds Four lAnes, One Dollar and a Half per Line 
vriU be charoed. 



Agricultural Implements and Industrial Machin- 
ery for Export and Domestic Use. R.H.Allen & Co., N.Y. 

For Bolt Forging Machines and Power Ham- 
mers, address S. C. Forsaith & Co., Manchester, N. H. 
Best Belt-Pulleys— A. B. Cook & Co., Erie, Pa. 

Wanted— A good Feather Renovator. Address- 
giving price— Thompson & Co. ,84 Wood St . ,Plttsburgh,Pa. 

Steam Engines— 25 per cent, extra power, or an 
equal savlnglnfuel guaranteed, byapplylng the R.S. Con- 
denser. T.Sault,Conslt'gEng'r,Gen.Agt., New Haven, Ct. 

Centennial Exhibition, Philadelphia.— Examine 
the Allen Governors, Machinery Hall, D. 9, Par. 71. 

Machine-cut brass gear wheels, for models, &c. 
List free. D. Gilbert & Son, 812 Chester St., Phlla., Pa. 

Situation Wanted by a practical Eubber Manu- 
facturer; understands using Old Rubber, and can get up 
goods at low cost. H. A. R., Boston, Mass. 

Horse Nail Machines— Wanted correspondence 

with Manufacturers of Horse Nail Machines, for purpose 
of purchasing. J. W. Brltton, 18th Ward, Cleveland, O. 

400 new and 2nd hand Machine Tools, Wood 
Working Machines, Pumps, Water Wheels, Engines, 
Boilers, &c., for Sale. See first column, page 397. 

Wanted.— Shafting lathe,2d hand. Address,Ohio, 
Box 773, N. Y. P. O., with price. 

For Sale.— 35 in. 16J^ ft. Lathe, $400; ZZH in. 22 ft. 
do., 1250; 30 In. 7 ft.Stoveriao.,$215; KH a. 6)^ ft. do. and 
chuck, 1125; 9 f t.Planer, $390; 12 ln.Slotter.|390; Profiling 
Machine ,2 spindles, 1350. Shearman, 45 Cortlandt St. N.Y. 

Rubber Hydrant Hose, Hose Pipes and Coup- 
lings, best quality. Send for Prices to Bailey, Farrell 
& Co., Pittsburgh, Pa. 

Wanted— Situation as Supt. or Foreman of Ma- 
chine Works or Shop, by Machinist of 23 years' experi- 
ence. Address Machinist, P.O. Box 3S3, Chlcopec, Mass. 

"Dead Stroke" Power Hammera— recently greats 
iy Improved, Increasing cost over 10 per cent. Prices re- 
duced over 20 per cent. Hull & BeldenCo., Danbury,Ct. 

Driving Belts ma^p to order, to accomplish work 
required. Send full particulars for prices to C. W. Amy, 
148 North Third St. . Philadelphia, Pa. 

Power & Foot Presses & all Fruit-can Tools. Fer- 
racute Wks., Brldgeton, N.J. & C. 37, Mchy. Hall.Cenfl. 

Johnson's Universal Lathe Chuck— Awarded the 
highest Premium by the Franklin Institute of Phlfa., for 
"Durability, Firmness, and adaptation to variety of 
work." LambertvlUe Iron Works, LambertvlUe, N. J. 

Artesian Wells— Contractors for Boring will ad- 
dress John Y. Gill, Mayor of FayettevUle, Tenn. 

Parties desiring an American (posted on Engines) 
as Chief Engineer, address A. M. C. E., Lawrence, Mass, 

400 new and 2nd hand Machine Tools, Wood 
Working Machines, Pumps, Water Wheels Engines, 
Boilers, &c. , for Sale. See first column, page 397. 

Safety and Economy— Eclipse Sectional Steam 
Boiler. First Class references. LambertvlUe Iron Works, 
LambertvlUe, N. J. 

Woman's Shoes— Patent for Sale, either whole 
or State Rights. Address C. Steckel, 199 Allen St., N.Y. 

Engine Builders and Mill Furnishers, send Cir^ 
culars or Card to Benson Brothers, Centralla, 111. 

For Sale— 24 in. x24 ft. Lathe, with Chuck ; two 
13 In. Lathes ; one 7 ft.x24 In. Planer; two 8 In. Shapers. 
E. P. Bullard, 48 Beekman St., New York. 

The Photo-Engraving Co. have been obliged to 
remove from 62 Cortlandt St. to a larger building at 67 
Park Place. Their Belief Plates for Newspaper, Book, 
and Catalogue Illustrations are rapidly taking the place 
of Wood Cuts and are unsurpassed. See advertisement 
in another column of this paper. 

For the best Patent Self -Opening Gates for Car- 
riages, in any Style of Wood or Iron, address Cottom & 
Co., Dayton, Ohio. 

Split^PuUeys and Split-Collars of same price, 
strength, and appearance as Whole-Pulleys and Whole- 
Collars. Yocom & Son, Drinker St., below 147 North 
Second St., Philadelphia, P. 

400 new and 2nd hand Machine Tools, Wood 
Working Machines, Pumps, Water Wheels, Engines 
Boilers, &c. , for Sale. See first column, page 397. 

The Bastet Magnetic Engine for running Sewmg 
Machines, Lathes, Pumps, Organs, or any light Machin- 
ery, 1-32 to H horse power. Agents wanted. Address 
with stamp, 1,113 Chestnut st. , Philadelphia, Pa. 

The French Files of Limet & Co. have the en- 
dorsement of many of the leading machine makers of 
America. Notice samples In Machinery Hall, French De- 
partment, Centennial Exposition. Homer Foot 4 Co., 
Sole Agents, 32 Piatt St., New York. 

Trade Marks in England.— By a recent amend- 
ment of the English laws respecting Trade Marks, citi- 
zens of the United States may obtain protection In 
Great Britain as readily as In this country, and at about 
the same cost. All the necessary papers prepared at 
this Office. For further information address Munn & 
Co.. 87 Park Bow, New York city. 

Shingles and Heading Sawing Machine. See ad- 
vertisement of Trevor & Co., Lockport, N. Y. 

Solid Emery Vulcanite Wheels— The Solid Orlg- 
nal Emery Wheel— other kinds Imitations and Inferior. 
Caution.— Our name Is stamped In full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best Is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Bow, New Y.ork. 

Steel Castings, from one lb. to five thousand lbs. 
Invaluable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For best Presses, Dies,and Fruit Can Tools, Bliss 
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, &c. 

HotchMss & Ball, Meriden, Conn., Foundrymen 
and workers of sheet metal. Fine Gray Iron Castings 
to order. Job work solicited. 

Por Solid Emery Wheels and Machinery, send to 
the Union Stone Co., Boston, Mass., for circular. 

Hydraulic Presses and Jacks, new and second 
hand. Lathes and Machinery for Polishing and Bufllng 
Metals. E. Lyon, 470 Grand Street, New York. 

Spinning Rings of a Superior Quality.— Whitins- 
tllle Splnnln? Blng Co., Whltlnsvllle, Mass. 

Rotary Fire or Supply Pumps, belted, two styles 
built— One, plain, $125; the other ,wlth water gage, safety 
Valve, and air chamber, $175. Capacity ,10 to 500 gals, pe^ 
minute. M'f'rs, S. C. Forsaith & Co., Manchester, N.H 

For best Bolt Cutter, at greatly reduced Pr'ces, 
ddress H. B. Brown & Co., New Haven, Conn. 

Biamond Tools— J. Dickinson, 64 Nassau St., Nt Y I 



Temples and Oilcans. Draper, Hopedale, Mass 

HotchkissAtr Spring Forge Hammer, best in the 

market. Prices low. D. Frlsble& Co., New Haven, Ct. 

Patent Scroll and Band Saws, beat and cheapest 
n use. Cordesman. Egan & Co., Cincinnati, Ohio. 




R. G. S. will find directions for turning 
cast iron on p. 364, vol. 3L— W. H. S. is informed 
that we cannot recommend an incrustation pre- 
ventive unless we know the nature of the impur- 
ities in the water.— M. will find a description of 
dynamite on p. 212, vol. 33.— C. H. M. will find full 
directions for making rubber stamps on p. 1,56, 
vol. 31.— W. C. E. can ascertain the amount of 
moisture in the air by using an hygrometer. See 
p. 116, vol. 33.— W. S. will find directions for ebon 
izing wood on p. 50, vol. 33.— F. C. will find direc 
tions for making baking powders on p. 123, vol. 
31.— J. A. will find a recipe for black paint, suita- 
ble for iron smoke stacks, on p. 379, vol. 31.— J. E. 
C. will find directions for tinning iron castings on 
p. 362, vol. 31.— J. C. K. will find directions for 
transferring prints on p. 138, vol. 30.— G. E. W. can 
calculate the power of his steam engine by the 
formula and table given on p. 33, vol. 33. For for- 
mula for safety valves, see p. 107, vol. 31.— J. J. B. 
will find on p. 187, vsl. 3% directions for making 
battery carbons. The amalgamation of zincs is 
described on p. 27, vol. 30.— G. R. will find a form- 
ula for safety valves on p. 330, vol. 32.— J. H. Z. 
should use aquarium cement for making his flsh 
tank. See p. 80, vol. 31. This also answers W. H. 
—A. A. H. will find directions for gilding picture 
frames on p. 347, vol. 31.— G. W. B. can prepare 
soluble glass for painting outdoor work by fol- 
lowing the directions on p. 315, vol. 31.— C. M. B. 
will find directions for making a phosphorus lamp 
on p. 10, vol. 27.— J. P. A. will find directions for 
casehardening malleable iron on p. 69, vol. 31.— J. 
H. will find directions for making^ paste blacking 
on p. 139, vol. 31.— F. L. can galvanize his shingle 
nails by following the directions on p. 346, vol. 31. 
— F. L. W. will find on p. 251, vol. 29, directions 
for waterpi'ooflng textile fabrics.— W. H. S. will 
find on p. 58, vol. 24, directions for making plaster 
molds.— J. C. M. should use marine glue to ce- 
ment leather to pasteboard. See p. 42. vol. 32.— 
G. M. B. will find an answer to his query as to a 
motionless point on the circumference of a ve- 
hicle wheel in motion on p. 298, vol. 31.— W. H. P. 
should use coal tar from gas works for his con- 
crete walks. See p. 185, vol. 33. 

(1) F. B. L. says : How can I make automa- 
tic apparatus to regulate the heat in the incubator 
of which you speak in a recent issue? I use a lamp 
for heating, with a water radiator. A. Arrange 
a metal tube, which by its expansion and con- 
traction will act upon the pinion of the lamp, 
raising or depressing its wick so as to increase or 
diminish the heat within the desired range. Some 
of the automatic dampers to heating apparatus 
are constructed on a similar principle; but they 
act upon the supply of air and not upon the sup- 
ply of fuel, as this would in this case. 

(2) Q. I. J. says : 1. Please give me a re" 
cipe for cleaning smoky walls and ceilings. A- 
Wash with water and sponge, and scrape the walls, 
etc., with a dull-edged scraping knife, carefully, 
in such a manner as not to break the surface ; 
then apply a coat of sizing consisting of hot wa- 
ter into which sufflcient glue has been dissolved 
to thicken it ; when this is dry, apply two coats of 
whiting with a soft brush, the second after the 
first is dry. 2. What is a good substitute for 
whitewash for indoor use? A. Use kalsomine. 
See p. 337, vol. 34. 

(3) H. H. F. says : In your issue of April 
29, you publish an engraving of a gravel and char- 
coal filter. How many gallons of ordinary river 
water would such an apparatus filter per hour 7 
A. This question can probably best be answered 
by our first correspondent, who furnished us with 
the sketch of the filter referred to. If he has the 
filter in operation, he will be able to determine 
this point by actual experiment. Will he do so, 
and give us all the data and results of the test? 

(4) F. S. S, asks : Is there such a carpenter's 
tool as a saw gage, consisting of a narrow thin 
strip of iron or steel running along the length of 
the hand saw, each end turning edgewise ? The 
gage strip should be raised or lowered to suit the 
depth to which the saw is required to cut. A. 
Yes ; there are such appliances already in use. 

(5) D. C. P. and many others. — Rubber 
belts are, we think, in most cases superior to 
leather ones; the point, however, is a disputed 
one. 

(6) R. N. Y. asks: Is there any kind of ce- 
ment that can be used for closing up small cracks 
in a fioor, that cannot be swept out, which, when 
water is put on the fioor, will not get soft? A. If 
your fioor is of wood, a cement of white lead and 
asphalt might answer the purpose ; if of stone 
or like material, take Portland cement of the 
best manufacture. 

(7) E. L. says : Water sometimes collects 
in my cellar to the depth of 2 or 3 feet, and re- 
mains there for several weeks. The ground around 
the house is so level that there Is no chance of 
draining by ditching ; neither will the water run 
away from the house if pumped out of the cellar. 
What can I do to prevent the trouble ? Shall I 
dig up the bottom of the cellar when it gets dry, 
about 3 or 4 inches deep, and then pound in small 
stones and cover over with water lime, and plas- 
ter the sides of the wall with the same ? Do you 
think the water will press up the bottom and 
come into the cellar after such treatment? A. If 
your water lime is a good cement, it may succeed. 
Mix small stones, gravel, and sand together, and 
sufScient cement and water to bind it well into a 



solid mass when dry ; lay this over the bottom of 
the cellar to 3 or more inches deep, and plaster a 
coat o^ the cement and sand over the top of this 
layer and upon the side walls about 1 inch deep. 

(8) J. M. H. asks : Is there not an error in 
Professor Young's lecture, published on p. 245, 
vol. 34, where the Professor speaks of a pendulum 
vibrating in a mine 500 feet below the surface ? 
A. Professor Young's statement is perfectly cor- 
rect, depending on the curious theorem, first 
proved by Newton, that a body in a hollow spher- 
ical shell is attracted equally in all directions, no 
matter where the body is placed. Thus a body at 




A, B, or C would be in perfect equilibrium, if the 
shell be of equal density. Therefore, if the earth 
were a sphere of equal density, "a pendulum car- 
ried to the depth of 500 feet would vibrate as 
though it were on the surface of a sphere, having 
a radius 50O feet shorter than that of the earth." 

(9) C. A. B. asks: 1. What is the best ma- 
terial for a horse stable fioor ? I want something 
which will not absorb moisture. A. Brick set in 
cement makes a very good floor for horse stables. 
2. Is the material made from gas tar and called 
asphalt as good as asphalt taken from the earth ? 
A. No. 

(10) R. M, says : I want sometimes to keep 
the heat from my stove away from my boiler. 
Can I do this by putting a pipe between the stove 
and the boiler, with a damper accessible from the 
outside ? A. Run a coil of iron pipe around the 
inside of your stove near the top, and connect 
one end of it with the bottom of the boiler and 
the other end with the top. Also, a little way 
from the side of the boiler provide an upright 
pipe connecting with the said upper and lower 
branches. Place a cock on each branch near the 
boiler and one on the upright pipe ; by means of 
these cocks you can make the hot water circu- 
late through the boiler or through the upright 
pipe in place of the boiler ; in the latter case the 
upright pipe must extend above the upper branch 
and be open at the end to discharge steam. The 
boiler is supposed to be an open one. 

(11) C. C. W. asks : 1. If a bell weighing 1 
lb. were made into a fiat piece, of the same thick- 
ness as before, would it not make the same sound 
as in the former shape ? A. No. 2. Why? A. Be- 
cause the bell does not vibrate as a whole, but 
with a reciprocal movement of the opposite 
sides. 

(12) J. T. asks : You recently published a 
recipe for making a cement to mend glass and 
other articles, with chrome cement, made of a so- 
lution of acid chromate of lime. Please give di- 
rections for making the solution. A. The acid or 
bichromate of lime is obtained as a by-product in 
the manufacture of bichromate of potassa. The 
chrome ore is decomposed by roasting it, in a fine 
powder, intimately mixed with chalk. The roast- 
ed mass is then ground with water, and sulphuric 
acid added till the liquid has an acid reaction, in 
which case the bichromate of lime is formed and 
remains in solution. The salt is purified by crys- 
talization. 

(13) A. B. asks : Is there a process by which 
India rubber can be deodorized? A. We do not 
know of any. 

(14) J. H. C. says : You state that, by the 
addition of soap, when brandy ,spirit of wine,or al- 
cohol is distilled, it loses its empyreumatic odor 
and taste. A friend says that you cannot get up 
a heat higher than 212° Fah., without confining 
the steam, that alcohol boils at 178° Fah., that all 
the alcohol would pass over at 186°, that all the 
water would pass over in vapor at 212°, and that 
the temperature could not be raised to 215° with- 
out confining the steam, and that there would not 
be any wood spirit in brandy, spirit of wine, or 
alcohol to pass over. Please explain. A. The al- 
cohol distils over at a temperature of 173° Fah.; 
and when the distillation is complete, by simply 
raising the temperature to 215°, the volatile or em- 
pyreumatic oils that have been retained by the 
soap are expelled, and it is thus revivified for sub- 
sequent use. 

(15) P. J. M. asks: What can be put into 
printers' ink to make it dry quickly ? A. Use a 
quantity of good litharge. 

(16) F. C. W. asks: How can I petrify dry 
white pine wood ? A. Subject the wood for some 
time to a high steam pressure for several hours, 
and then introduce a strong aqueous solution of 
chloride of calcium, and continue the pressure 
for some time longer ; finally place in a large ves- 
sel, and cover with a strong solution of water 
glass (silicate of soda), made by boiling the sili- 
cate in water. 

(17) W. B. S. sa ys ; I find that, in your is- 
sue of January 16, 1875, you say that oil in which 
steel is repeatedly hardened will not lose its hard- 
ening property. J. E. E., of Pa., says it will. On 
which side is the weight of experience ? A. The 
oil does not lose any of its original qualities if 
kept at a standard specific gravity, and f reef rom 
impurities. 

(18) C. G. W. asks : To what percentage is 
ordinarily pure air vitiated by being breathed 
once ? A. The air which has passed through the 
lungs in the ordinary process of respiration is by 
no means deprived of its oxygen ; it usually con- 



tainsabout4 percentonly of carbonicacid. The 
greaterportion of the air which is expelled dui^ 
ing expiration has not proceeded further than the 
larger ramifications of the bronchia. 

(19) J. E. R. asks : Can lard be adulterated 
with sulphate of zinc ? I hear that this can be 
done, and that the poisonous effect can be re- 
moved, and that the lard will then hold 20 or 25 per 
cent of water. A. This method of adulteration 
is somewhat unusual. If you suspect any sample 
of lard of having been treated in this manner, 
send it to us, and we will be happy to examine it 
for you. 

(20) C. T. McM. says : 1. I see in your an- 
swers in "Notes and Queries" the dimensions of en- 
gines given as 2 X 10, 10 x 24, etc., the stroke being 
from two to five times the bore. Could you not 
get the most power for the least steam by having 
the bore as large as, if not a little larger than, the 
stroke? A. No. 2. How much power would an 
eng'ine, 3 inches stroke x 4 bore, have, and where 
should it cut off to work most economically? A. 
The question is too indefinite to admit of a speci- 
fic answer. 3. How large a boiler would such an 
engine need? A. Make it 2 feet in diameter and 
3)4 feet high. 

(21) J. L. R. says : We have a steam cylin- 
der that has been cracked by fire just behind the 
rim which holds the head on. The crack extends 
half way round the cylinder. Now could it be 
closed by rods extending through both heads, 
thus drawing both heads together? A. Put a 
sleeve over the cylinder, and drive a rust joint. 

(22) J. F. asks: How can I make a varnish 
that will stick to wood, resist the action of brine, 
dry quickly, and be durable and incapable of im- 
parting a flavor to anything that may come in 
contact with it? A. Try the following : Melt to- 
gether in an iron vessel equal parts of common 
pitch and gutta percha. This may be employed 
hot or kept liquid under water. 

(23) T. C. Jr. asks: How much more water 
will a pipe 2 inches in diameter run in an hour 
than a 1 inch pipe ? A. A 2 inch pipe has 4 times 
the cross section of a 1 inch pipe, and a propor- 
tionate delivery, other circumstances being simi- 
lar. 

(24) D. K. says: In reply to P. M. H. A. K., 
who asked how many horse power it will take to 
run a 60 inch circular saw through a 2 feet log of 
hemlock or oak, your answer was " ordinarily 
about 20 horse power to every 1 inch of saw." We 
have a mill in which the saw runs two revolutions 
while the engine runs one. Will it not require 
more power to run this saw with a specified 
amount of feed than it would to run one connect- 
ed directly on to the shaft of the engine ? A. Yes. 
—J. E. E., of Pa. 

Minerals, etc — Specimens have been re 
ceived from the following correspondents.and 
examined, with the results stated : 

J. W. F.— No. 1 is red hematite. No. 2 is oxide 
of iron.- C. B. N.— It is finely divided silicate of 
alumina. It is not injurious to the boiler.— H.A.B. 
—The china cement consists of pure (bleached) 
shellac; but it probably contains some resin.— H. 
M. H.— We should be happy to see a specimen of 
the tin ore mentioned.— S.— Send us a sample of the 
white stamping powder in question.— 0. A.— Your 
statement is remarkable, but we cannot identify 
the plant from your description.— A. H. R. & H. 
L.— It contains sulphide of antimony, sulphur, ni- 
trate of strontium, nitrate of potash, and gun- 
powder. The pyrotechnic recipes given on p. 235, 
vol. 32, are standard representations. 



R. F. J. says : I have in my possession a 
hard boiled egg which is all white, without a par- 
ticle of yolk in it. When T had half shelled it, 
noticing the peculiar odor, I cut it and found it 
of a uniform very light yellow throughout. Can 
any one explain this ?— A. H. H. asks: How can I 
make red, blue, purple, and black ink, for print- 
ing with rubber stamps ? How can I make indel- 
ible ink for the same purpose ? 



COHMTTNICATIONS BECEIVED. 

The Editor of the SciENTinc American ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects : 

On Railroad Fares to Philadelphia. By F. C. 

On the Time Lost by the Stars. By J. H. 

On the Extraction of Gold. By J. T. 
Also inquiries and answers from the following : 

J. W. H.— O. W.— J. a. h.— h. m. w.— j. e.— j.l.h. 

-J. a. k. e.-m.-e. e .r.-e. t. s.-g. u. d.-j.j . 

-a. g. h. 

hints to correspondents. 

Correspondents whose inquiries fail to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta^ 
bility of inventions, assignments, etc., will not be 
published here. All such questions, when Initials 
only are given, are thrown into the waste basket, 
as it would fill half of our paper to print them all ; 
but we generally take pleasure in answering briefiy 
by mail, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent: "Who makes machines for spinning 
curled horsehair ? Who sells hand punches and 
shears suitable for cutting out plowshares and 
moldboards ? Who sells machinery for preparing 
ramie fiber? Who makes machines for molding: 
stearin candles? Who sells mangwese?" All 
such personal inquiries are printed, as will be 
observed, in the column of " Business and Person- 
al," which is specially set apart for that purpose, 
subject to the charge mentioned at the head of 
that column. Almost any desired information oaa 
in this way be expeditiously obtained. 
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[OFFICIAL] 

INDEX OF INVENTIONS 

FOR WHICH 

etters Patent of the United States ^vere 
Oranted in the Week Ending, 

May 16, 1876, 

AND EACH BEARING THAT DATE. 

[Those marked (r) arc reissued patents.] 



A complete copy of any patent In the annexed list, 
Including both the specltications and drawings, will he 
furnished from this office for one dollar. In ordering, 
please state the number and date of the patent desired, 
and remit to Munn &Co. , 37 Park Row, New York city. 

Abdominal supporter, F. H. Sale 177,569 

Alarm, burglar, C. H. Pierce 177,555 

Alarm signal, audible, N. J. Holmes 177,398 

Alloy, antl-lncrustation, O. Holden 177,513 

Anchor, r. Francis 177,492 

Aspersorium, J. J. Dunn 177,484 

Auger handle, J. Magers 177,529 

Bag holder, A. J. Moshcr 177,540 

Balance wheel, F. W. Wild (r) 7,114 

Bale tie, J. M. Goldsmith 177,330 

Barrel headings, cutting, V. Groom 177,331 

Bed lounge, F. Braun 177,462 

Bed, adjustable bolster, J. Hofmann 177,511 

Binder, temporary, R. O. Pierce 177,352 

Blotter, rotary, S. Wales 177,441 

Boiler, wash and feed , Alden & Irvln 177,448 

Boiler, water tube, A. Sedgwick 177,358 

Boilers, Are box for, A. Bauer 177.454 

Bookcase, revolving, J. Banner 177,479 

Book cover protector, G . W. Holden 177,512 

Books, manufacture of , G. H. Reynolds 177,354 

Boot heel stlfleners, forming, J. Klefler 177,338 

Boot-pegging machine, C. A. Carman 177,468 

Boot soles, etc., moulding, S. Ross 177,355 

Bouquet holder, J. Whltef ord 177,365 

Box, dumping, J. W. Hlatt 177,507 

Box, packing, J. E. Tarbox 177,588 

Boxes, facilitating the delivery of , G.H. Perkins 177,553 

Bracket, H. Schier..*. V 177,571 

Bridge, ponton, D. Klein (r) 7,116 

Bridge, safety, L. B. Frazee 177,493 

Broiler, F. O. Badger 177,451 

Buckle, Mlnor& Grannlss 177,538 

Buckle, tug, H. C. Ward 177,596 

Building, llreproof , L. HornbWwer ! . 177,516 

Burning, gas, J. M.Clark 177,322 

Burning sawdust, etc., R. Hodson 177,509 

Bush-cutting Implement, O. Pickering 177,554 

Butter package, Van Skelllne et al 177,593 

Button fastening, A. Morehouse 177,149 

Button loop, S. Wales 177,442 

Can, T. J. M. Jewell 177,336 

Can, oil. G. K. McCrum 177,414 

Can faucet and funnel, oil, F. Ochs 177,351 

Car coupling, A. Wlllson 177,866 

Car doors, etc., fastening for, W. F. Beasley 177,368 

Car, sledging, E. Blochman 177,458 

Car starter, H. Schrelner 177,429 

Car starter, A. Whlttemore 177,604 

Cars, safety device for freight, J. Davenport 177,382 

Card clothing, utilizing leather of, F.E. Brummit 176,466 

Carpet, W. Wallace (r) 7,112 

Chair, tilting, P. Nllson 177,350 

Chairs, coupling for, J. Peard 177,548 

Chest, meal, E. G. Burgett 177,320 

Churn, J. Christie 177,375 

Churn, T. Simmons 177,431 

Cigar holder, B. L. Blackford 177,456 

Cl^ar-packlng machine, S. & A. Woodard , 177,608 

Clamp, picture frame, A. Wlctlng 177,605 

Clock case, S. H. Penley 177,551 

Clock key, F. Hoelle 177,510 

Clod crusher, J. M. Crockett 177,476 

Cloth-napping machine, M. H. Whltcomb 177,602 

Clothes pounder, Prlndle & Winsor 177,557 

Coflee roasting, J. B. Underwood 177,592 

Compressing granulated substances, J. Wanka... 177,595 

Cooler, milk, W. H. Johnson (r) 7,110 

Cooler, water, C. B. Hutchlns 177,335 

Cork fastener for bottles, E. D. Weatherbee 177,599 

Cultivator, G. Barcafar 177,317 

Cutter body, J. Shire 177,430 

Derrick, portable, S. Y. Reams 177,559 

Desk, school, D. I. Stagg 177,583 

Dice box, S. Thorne 177,438 

Digger, potato, C. Harris ; 177,504 

Digger, potato, Hobson & Beymer 177,333 

Door securer, H. W. Ross 177,428 

Doors, observation tube for, S. A. Smith 177,432 

Drill f 01 sowing and planting, C. De Fever 177,389 

Dyeing yarn In skeins, W. McAllister 177,345 

Effervescent liquids, drawing, T. Walker (r) 7,113 

Egg beater, F. J. Seymour 177'574 

Elevator, hay, L. W. & W. G. Miller 177,348 

Engine governor, steam, J. Knowlson 177,404 

Engine, steam, N. P. Stevens 177,362 

Engine governor for air pump, G. H. Corliss 177,377 

Equalizer, draft, A. E. Manchester 177,342 

Fabrics, separating wool from, J. Wllklns 177,606 

Fare register, Blackburn »fc Woodside (r) 7,120 

Fare register and indicator, Korf & Atwell 177,523 

Fashion chart, M. Landenberger, Jr 177,524 

Faucet, J. O. Waddell 177,440 

Faucet, measuring, A. S. Llbby 177,528 

Fence-building machine, T. J. Tally 177,587 

Fence post, A. Fallor 177,388 

Fence post, H. N. Houghton 177,399 

Fence post, G. W. Leonard 177,340 

Fire apparatus, Gerard & TurnbuU 177,499 

Fire screen, J. A. Pomeroy 177,353 

Fishing rod reel, C. L. Noe 177,544 

Fork and rake, E. L. Gebhardt 177,498 

Fork, carving, A. H. North 177,545 

Furnace and boiler setting, T. R. Butman 177,467 

Furnace, steel heating, W. Swindell 177,437 

Furnaces, etc., heating air for boiler, H. Swindell 177,436 

Furnace hydrocarbon Injector, M. Boynton 177,370 

Gaiter, congress, C. D. Blgelow 177,455 

Gas and other pipes, A . Strecker 177,586 

Gas, washing and absorbing, E. Solvay 177,580 

Gas lighting, electric, A. L. Bogart 177,459 

Gate, automatic, S. R. Emery 177,325 

Gate, farm, E. Young 177,609 

Glassmold.P. Blankinsop 177,457 

Glassware, forming joints In, D. C. Ripley 177,425 

Glove fastening, F. G. Farnham 177,486 

Glue, compound for, J. H. Craig 177,474 

Grain header, Myers »fc Irwin 177,542 

Grate, Are place, T. Brown 177,464 

Hammer, E. A. Ely 177,386 

Harness attachment, A. E. Rudolph 177,563 

Harrow-seeding attachment, W. J. Covington. .. 177,473 



Harvester, J. J. Dewey 177,480 

Hats, attaching sweat bands to, N. A. Baldwin... 177,452 

Hay cutter, E. Tremblay 177,364 

Hay tedder, S.Perry 177,418 

Heater, Boyd & Bridge 177,460 

Hoe, wheel, C. H. Flnson 177,390 

Hoisting and conveying, F. Scholes 177,572 

Hoop fastener, H. S. Smith 177,434 

Horse collar, W. D. GIbbs 177,329 

Horseshoes, making, H. H. Gllmore 177,392 

Horseshoes, bending, W. Ray 177,558 

Hose nozzle, Curtis «;( al 177,478 

Hose reel, J. F. Bartlett 177,367 

Hydrant, J. Pennycook 177,550 

Hydraulic lift, J. Canan 177,372 

Ironing machine, Mackey et al 177,841 

Jack, wagon, E. S. HolUster 177,514 

Japanning, shell Imitation, A. J. Harris 177,382 

KnIfe-scourIng machine. Hall & Lasher 177,394 

Knitting machines, operating, I. & A. Tompkins. 177,591 

Lamp, S. S. Newton 177,417 

Lamp,D. L. Westcott 177,601 

Lamp wick trimmer, C. J. Nugent 177,546 

Lantern, R. W. Proctor 177,422 

Lathe, J. F. Crawford 177,475 

Leather, stuffing and fulling, J. A. J. Schultz 177,576 

Letter box, F. lersche 177,518 

Locomotive, W. Mason 177,343 

Loom, G. Crompton 177,323 

Loom let-off motion, B. W. Nichols 177,543 

Loom picker check, S. Greenwood 177,393 

Loom temple bar, N. Chapman 177,373 

Lubricating compound, T. H. La Roche 177,525 

Mallet, A. Holbrook 177,397 

Measure, liquid, T. Scantlin 177,357 

Meat extract, C. Mensnmn...^ 177,534 

Meat hook, B. F. Clark..' 177,471 

Millstones, proof staff for,' J. Mills. . . . .' 177,537 

Molder's flask, T. F. Hammer 177,395 

Molding machine, H. S. Smith 177,433 

Mop, J. W. Cuthbertson 177,381 

Mortising and tenoning, P. M. Andrlot 177,449 

Motor, electro-magnetic, A. Shedlock 177,359 

Netting, spreading, P. C. Ritchie 177,560 

Nozzle, hydraulic, H. C. Perkins 177,419 

Nut lock, J. Curran 177,380 

Nut lock, S. Henry 177,506 

Nut lock, J. Nelson 177,416 

Nut lock, A. Walton 177,594 

Oils, paraffin from, J. B. Merrlam 177,347 

Organ attachment, reed, M. J. Matthews 177,412 

Organ, reed, M. J. Matthews 177,411 

Ovens, Illuminating bakers', Meier & Deuker 177,533 

Paddle wheel, Brast & Boger 177,461 

Painter's scaffold chair, J. R. Crockett 177,477 

Paper dish, D. N. Russell 177,356 

Paper dish, D. N. Russell 177,356 

Passenger register, W. Mehan 177,532 

Pencil case, slate, W. E. Thomas 177,589 

Pipes, gas and other, A. Strecker 177,586 

Planter, corn, G. W. Brown 177,465 

Planter, distributer, M. O. Beatty 177,369 

Planter, seed, C. H. Cronk 177,379 

Planter check row device, W . W. Dunn 177,483 

Plow, Cassldy, Lamb, & Vaughan 177,469 

Plow, Gossett & Stark 177,503 

Plow, D. H. Jarrard 177,520 

Plow, wheel, W. A. Ruddlck 177,562 

Post driver, Wilkinson & Calnan 177,445 

Press, baling, J. H. Page 177,547 

Press, cotton, J. H. Snyder 177,579 

Pruning Implement, P. P. Flournoy 177,489 

Pump, G. R. McCrum 177,413 

Pump and blower, rotary, G. Shone 177,575 

Pump, force, D. Johnson 177,401 

Pumps, adjustable eccentric for, B. F. Spry 177,435 

Punch, registering, J. B. Frost 177,494 

Railway gate, Ball & Brewer 177,453 

Railway signal, L Robblns 177,561 

Railway turn-out, street, A . Whlttemore 177,603 

Ranges, etc., bearing bar for, N. M. SImonds 177,577 

Regulator, pressure, N. C. Locke (r) 7,108 

Retorts, drawing, W. Foulls 177,327 

Retorts, charging, W. Foulls 177,326 

Rolling metals.H. Waters (r) 7,119 

Rolling metal roll and conductor, S. C. Fox 177,491 

Rolling pin, L. Blaul 177,319 

Rolls, grooved, E. Richards 177,424 

Roli:coupllng box, C. F. Johnson 177,337 

Salve, I. W. andG. A. Emerton 177,387 

Sand dryer.C. P. Dull 177,384 

Sash fastener, G. Edwards 177,485 

Sash fastener, J. S. Rodigrass 177,42g 

Sash holder, H. Powelson 177,556 

Sawmill head block, Sonasson »fc Rice 177,403 

Saw set, Itskin & Gregg 177,519 

Saw swage, C. Adams 177,447 

Saw tooth, msertible, C . Adams 177,446 

Saw tooth , Insertlble, H. DIsston 177,481 

Scales, beam, J. J. Hopper 177,515 

Scraper, B. Selph 177,573 

Screw tap, S. W. Martin 177,410 

Seat, school, J. Peard 177,549 

Sewer cleaning device, S. Phillips 177,421 

Sewing machine hemmer, H. C. Goodrich 177,582 

Sewing machine trimmer, Bradford & Pelrce 177,371 

Sewing machine tuck creaser, H. C. Goodrich 177,501 

Shackle, W. H. Lelninger 177,406 

Shaft coupling, universal, A. McDonald 177,531 

Shaft, flexible, Fones & Baulleu 177,490 

Sheep rack, D. P. Johnson 177,402 

Sheet metal pipe joint, J. C. Stanton 177,361 

Shoe fastening, P. Harris 177,396 

Shutter fastener, J. E. Brooks 177,463 

Siphon, mud, L. King 177,522 

Skate, parlor, C. W. Saladee.177,565, 177,566, 177,567, 177,568 

Slate, W. J. Montgomery 177,539 

Snow plow, A. L. Bausman (r) 7,109 

Soap, making, A. J. Woodworth 177,607 

Soapstone, etc., toolfor sawing,P. H. Gafney 177,496 

Spectacle case, J. Miser 177,415 

Spokes, throating and flnishing, W. Gallan 177,497 

Springs, bending leaves of, W. M. Watson 177,443 

Stable stalls, C. P. Thompson 177,439 

Stalrrod, W. T. Mersereau (r) 7,111 

Stamp hand, J. K. Krleg 177,405 

Steam trap, J. C. Getz 177,500 

Stench trap draw screw, J. A. Lowe (r) 7,117 

Stereoscope and graphoscope, J. Lee 177,527 

Stone, making artificial, W. H. Smith 177,578 

Stove, hydrocarbon, A. B. Hutchlns 177,334 

Stove pipe elbow blank machine, J. S. Lugg 177,409 

Stove pipe elbow machine, J. S. Lugg 177,408 

Stove platform, W. Westlake 177,600 

Straw board, making, B. F. Field 177,487 

Straw cutter, J. Dick, Jr 177,383 

Straw cutter, J. Elliott 177,385 

Syringe box, M. Mattson 177,844 

Table and Ironing board, J. B. Rohrer 177,4^ 

Table, folding extension, J. F. Blrchard (r) 7,115 

Tank, oil, J. C. Chadwick 177,470 



Telegraph wires, coupling for, S. M. Barbour 177,318 

Theatrical apparatus, J. J. Stoddard 177,585 

Ticket, Lcavitt & Clark 177,407 

Toy buzz, W. Conrad 177,376 

Toy, detonating, G. B. Adams 177,316 

Trace fastener, Quinlan & Peers 177,423 

Transplanter, li. M. Widney 177,444 

Trap, moth, J. R. Stephens 177,584 

Truss, T-. M. Merck 177,535 

Umbrella case, ring binder, J. C. Ilurcombe 177,4C0 

Umbrella, folding, G . B. KIrkham 177,339 

Valve, cut off, G. F. Meyer 177,536 

Valve for steam cylinders, air, N. P. Stevens 177,363 

Valve, globe, H.Atkinson 177,450 

Valve, safety, R. Rudd 177,564 

Valve, stop, O. E. McMurray 177,346 

Valves, operating, J. Ward 177,589 

Vault cover, L. A. Muzard 177,541 

Vehicle body, S. H. Penley 177,552 

Vehicle scat, J. W.Lawrence 177,526 

Vehicle spring, J. W. Marks 177,530 

Vehicle wheel, A. C. Fish 177,488 

Vessel tiller holder, W. E . Thomas 177,590 

Vise, O. H. Gardner 177,328 

Wagon end gate, A. Soules 17i,S60 

Wagons, dumping box for, D. J. Deen 177,324 

Washing machine, J. H. Christopher 177,374 

Washing machine, L. Cooley 177,472 

Washing machine, F. M. Hellstrom 177,505 

Washing machine, Sault & Church 177,570 

Washing machine, Shipley & Wheeler (r) 7,118 

Watering pot sprinkler, L. B. Foss 177,391 

Well borer, J. M. Creal 177,378 

Well tubing, oil, I. N. Hoadley 177,508 

Wheat scourer, M. Sower 177,582 

Wheels to axles, securing, A. Souhcur 177,581 

Wind power, compressing air by, M. A. Fulton.. . 177,495 

Wind wheel, C. W. Cathcart 177,321 

Windmill, J. Ward 177,597 

Window, A. H. Peterson 177,420 

Window shade flxture, J. E. Dohen 177,482 

Wood, block for splitting, J. C. Hubbs 177,517 

Wrench, B. F. Joslyn 177,521 

DESIGNS PATENTED. 

9,276.— Flag.— J. B. Altemus, Philadelphia, Pa. 

9,277.— CAEPET3.—J. L. Folsom, Brooklyn, N. Y. 

9,278.— Pipe Stems.- A. J. Harris, Providence, R. I. 

9,279 to 9,286.— Caepets.—O. Helnlgke,New Utrecht,N.Y. 

9,287, 9,288.— Cassimeee Fabrics.- W. A. Walton,Provl- 
dence, R. I. 

9,289.— Steam Radiator.— G. W. Blake, New York city. 

9,290.— Shawl Pin.— T. S. Drowne, Boston, Mass. 

9,291.— Smoking Pipe.— J. K. Neal, New York city. 

9,292.— Harness Ornaments.— W. S. Robbins, New Bed- 
ford, Mass. 

9,293.— Cassimeres.—W. Burger, Utica, N. Y. 

9,294.— Pump Curb.— H. L. Fry, Oakley, Ohio. 

9,295 to 9,300. —Oil Cloths. — C. T. Meyer etal., Bergen 
N. J. 

[A copy of any one of the above patents maybe had by 
remitting one dollar to MUNX & Co. , 87 Park Row, New 
York city. 

SCHEDULE OF PATENT^EES. 

On each Caveat $10 

On each Trade mark $2S 

On filing each application for a Patent (17 years). ...$1S 

On issuing each original Patent $20 

On appeal to Examlners-In-Chlef $10 

On appeal to Commissioner of Patents $20 

On application for Reissue $30 

On filing a Disclaimer $10 

On an application for Design 3>^ years) $10 

On application for Design (7 years) $15 

On application for Design (14 years) $30 
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Inside PaKe^each insertion 7S cents a line. 

Back Pagre, eacli insertion $1.00 a line. 

Engravings may head advertisements at the same rate 
per line, bp measurement, as the letter press. Adver- 
tisements must be received at publication ojlce as early 
as Friday morning to appear %n next issue. 



WANTED-QUAINT, COMICAL, OR GRO- 
tesque Statues, Fountains, »fcc., or other Rarden 
ornaments; Automatic Animals or Figures; Mechanical 
Surprises; live Swans, Ducks, Animals, Bteam or other 
motor Rafts, Boats or peculiarities for ponds and pleas- 
ure grounds. Address Art Garden Co., 13 West St. .Boat. 

IMPROVED CEMENT PIPE MACHINERY— 
for making either bevelor hub- joint pipe— furnished, 
and use of same licensed under patents established by U .s . 
District Court. Forfurtherlnformatlon, apply to Cement 
Pipe Machine Patents Association, New Bedford, Mb. 



I7INE TOOLS OF ALL KINDS— Foot Lathes, 
' Scroll Saws, Twist Drills, Taps and Dies. Send 
6 cents in stamps for Illustrated Catalogue and Supple- 
ment. JACKSON & TYLER, 16 German St., Balti- 
more, Md. 



A MECHANICAL DRAUGHTSMAN & PRACTICAL 
Machinistwants engagement in either Branch. For 
particulars, ad. Draughtsman, 168 Seneca St., Buffalo, N.Y. 



George Washington Centennial 
Memorial. Fine Artwork; ad- 
mitted at Memorial Hall. Terri- 
tory given. WITTEMANN BROS., 164 William St.. N.Y. 



AOEIVTSJ 



^U-j /* only, for the Centennial Improved Air 
flnXO Pump. Double acting, and warranted to fill 
receiver, 1x3 feet, in one minute, up to 15-20 pounds 
pressure. Sent on receipt of price. 

H. WEINDEL, 4()UDillwyn St., Philadelphia, Pa. 




The fact that this shafting has 75 per cent greater 
strength, a finer finish, and is truer to gage, than any 
other in U8e,renders it undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat. Coupling, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Price list mailed on 
application to JONES & LAUGHLINS, 

Try Street, 2nd and 3rd Avenues, Pittsburgh, Pa. 
190 S. Canal Street, Chicago, 111. 
Bystocks of this shafting in store and for sale by 
FULLER, DANA, & FITZ, Boston, Mass. 
GEO. PLACE & CO., 121 Chambers St., N.Y. 
PIERCE & WHALING. Milwaukee, Wis. 




ThlQ MUSTACHE produced by the use 
1 li-lD of Dyke's Beard ELixTR.witaout 
injury, or will forfeit flOO. Sale and sure, 
Ith full directions, postpaid, 23 cts. L. 
A. SMITH & CO., Agents, Palatine, Dl. 



Lathes, Planers, Shapers, Drills, 

Gear & Bolt Cutters, &o. E. GfftJLD.Kewark, N.J. 



Founded by Maihew Carey, 1785. 
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AWED WHITE PINE BLIND SLATS FOR 
t<^ Sale— Dry, choice, & cheap. AcceBslble to N.Y.jEast- 
ern, and Middle States. H. B. RATHBUN & SON, 

Mill Point, ODtario, Canada 



Now Ready. New Revised Editions. 
Catalogue of Practical and Scientific Bo ks 

published by Henry Carey Baird & Co. 8vo., 96 pages. 

Catalogue of a choice collection of Practical, 
Scientific, and Economic Books. 4to. 

List of Books on Steam and the Steam Engine, 
Mechanics, Machinery, and Engineering. 4to. 

List of Important Books on Metallurgy, Me- 
tals, Strength of Materials, Chemical Analysis, 
Assaying, etc. 4to. 

A Catalogueof Books on Dyeing,Calico Print- 
ing, Cotton and Woolen Manufacture, 4to. 

List of Books and Pamphlets on the Currency, 

the Finances, Political Economy, and Kindred Sub- 
jects. 4to. 

J^" Any or all of the above valuable Catalogues will 
be sent by mail gratis, and free of postage, on applica- 
tion. 

tST" We are now receiving and keeping In stock the 
most important English and American Scientific 
Books as they are published, and are prepared to furnish 
them or to give information in regard to all American 
and Foreign publications in this department of litera- 
ture. 

HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 WALNUT STREET, Philadelphia. 



A T$10 per day to Agents. nc „i. Sample 25 cts. G. Luck.ll/|| | flfl 
I i'articulara Free. LU Uo^^l Market St.. I'bila.Pall ILL UU 



Planing <& Matching. 

Moulding, Re-sawlng, and Tenoning Machines. Scroll 
Saws and General Wood- Working Machinery. 
JOHNB. SCHENCK'S SONS J Matteawan, N. T. 
SendforCatalogue. ! 118 Liberty St., N. r. city. 

TO EliECTRO-PLATERS, JEWELERS, AND 
WATCHMAKERS. 

BATTERIES, CHEMICALS, AND MATERIALS, In 
sets or single, with Books of Instruction for Nickel, 
Gold, and Silver Plating. THOMAS HALL, Manufac- 
turing Electrician, 19 Bromfleld Street, Boston, Mass 
Illustrated Catalogue sent free. 
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IG PAY to sell our Rubbek Printing Stamps.— 
Terms free. TAYLOR & CO., Cleveland O. 




NEARLY ONE THOUSAND IN USI. 

BUFFALO PONYI'LANKK. Will.i, ii 
llHuir uml I>uy <^xiH^iis(-» ol nmiiii.;; i:i h 
di()8, ViUk (vitm Uuu Hiinuu"! ItiilUis 
and upwHi'da t-mU. AUo, biintll l'> nv 
Miuiei8fln(IMut<'hern,,in>l ri;iiiiii^' \u- 
rhiiiK Knives. Kt^vurniiimidcii us siijk .i- 
or mid fxti'H In qiiitlitv, t'i, i-iiljiiH liii'. 
One llniHlifil Si'ic.ll Woik .iini^iiH i.,.,- 
<iu receipt of Htunip, A<l<lriis.-4 

GEO. TAltU, 
Biillalo. N. y 



MACHINERY, 

IBON & WOOD WOSKINQ MACHINEBY 
OF EVSBY DESCBIFTION. 

Cold Rolled Shafting. 

HANGERS, PULLEYS, COUPLINGS, BELTING, &c. 
&c. Send for Illustrated Catalogue and Price List. 

GEORGE PLACE, 

GeneralAgentforthcTANITECO.'S SOLID EMERY 
WHEELS AND EMERY GRINDING MACHINERY 

121Chamher8& lOSReade Sts., N. Y. City. 
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a day at home. Agents wanted. OutUt and 
terms free. TRUE & Co., Augusta, Maine. 



$250 



Jt MONTH— Agenis wanted every* 
where. Business honorable and flrat 
class. Particulars sent free. Address 
J. WORTH & CO.. St. Louis.Mo, 




As a rule, it pays best toad\'ertise whatone has to sel 
or wishes to purchase, in papers having the largest clr 
culation among the class of persons likely to he interested 
in the article. Parties having Manufacturing Establish 
ments to sell orlease, or who wish Estimates made for 
Constructing Bridges, Dams, Iron Buildings, Furnaces, 
Heating Apparatus, Steam Engines, Boilers, Wood and 
Iron Working Machinery, Agricultural Implements, or 
Contracts for Engineering Works of all kinds, will find 
that It pays to advertise in the SCIENTIFIC AMERI 
CAN. 

The value of the SCIENTIFIC AMERICAN as an ad 
vertlslng medium cannot be over-estimated. It goes 
into all the machine and workshops in the country, and 
is taken at the principal libraries and reading rooms in 
the United States and Europe. 

The SCIENTIFIC AMERICAN and SCIENTIFIC 
AMERICAN SUPPLEMENT have a larger circulation 
than all other papers of their kind in the world com- 
bined; and at no period since the commencement of the 
publication of these papers has the weekly circulation 
been as large as at the present time. 

The actual issue of the SCIENTIFIC AMERICAN is 
47,500 per week, and of the SCIENTIFIC AMERI- 
CAN SUPPLEMENT, 15,000, making the combined 
circulation, 62,500 every week. 

If anything is wanted in the mechanical line, advertise 
for it in the SCIENTIFIC AMERICAN. 

If one has a patent or machinery to sell, advertise in 
the SCIENTIFIC AMERICAN. 

If any one is exhibiting at the Centennial, it will pay 
them to advertise where they may be found. 

For ratcB, seethe first column of thelastpageof this 
paper. 



The Supplement. 

Next to the SCIENTIFIC AMERICAN, the SCIEN- 
TIFIC AMERICAN SUPPLEMENT has the largest cir- 
culation of any paper of Its class published. The SUP- 
PLEMENT Is a distinct publication from the SCIEN- 
TIFIC AMERICAN, and has a large circulation other 
than among the subscribers of the regular edition 
Terms for advertising are very low, M follows : 

Back Pope, tinted cotier 35c. aline) Each 

Inside pofle 25o. a line ) Insertion. 

Discount for large space, and to quarterly advertisers. 

Address the publishers, 

]VEunii & Co., 

37 Park Row, New York 



© 1876 SCIENTIFIC AMERICAN, INC. 



June 17, 1876.] 
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,nd all attachments for threBhIng, 1650; ti\ p. 
, Engine and upriglitBoller, (480; Sn. p. Upright 
>12Si 7 h. p. Hot Air or Caloric Engine, ]f.,tm); 



BARGAINS IN MACHINERY. 

We offer the following for Sale , the new Machines being 
marked ^N), all others being second hand. 

machine: TooiiS. 

Planers, 16ft.x4iln. sq.,tl,525i 16 ft. x31 In .,$900; lift. 
X30 In. , $590; 10 ft.x 30 in.x26 in., Jf. , $900; 8 ft.x30x26, jV., 
$700; 8ft.x311a.,$470; 4ft.x25 ln.x22 In., JV., $465; 2 ft.x 
Win , $300; in tt.xU In. ,$190; i'utnam 24 In. Gear Cut- 
ter, $500; Combined Gear Cutter and Miller, 24 In.. W., 
$45U; M. H. M'f'g Co. 48 In. Gear Cutter, $350; Milling 
ilachlne, N.. 387; 521n. Warner& Whitney Vertical Drill, 
$325; 28 In. Pond Upright Drill,, y., $3liO; 21 In. Pond 
Upright Drill, Jf., «195; SOin.Pond Upright Drill, $100; 
52 In. Wood 4 Light Mach. Co. Upright Spliner, $S75; 
Upright SpUner, $t)5; Power Press, jV., $200; Taft press, 
$145; 8ft.x44 In. Chuclilng Lathe, with slide rest, $215; 
-J tt.x4S In. Chucking Lathe, with 3ti in. Horton Chuck. 

fSlu (without Chuck, $180) ; N. H. M'f'g Co. Bolt Cutter, 
150; Ferris & Miles 125 lb. Steam Hammer, $275; 5 ft. 15 
in. I'ox or Pipe Lathe, $225. Hack Geared Screw- Cut- 
ting Engine LatheH, complete; W) In. swing, turning 7 ft. 
between centerSj N., $a,200; 25)i ft. xSB In., N., $1,550; 
3ll«ft.x28 In., JV., $925; 18ft.x33ln., $925; 20 ft.x 24 in., 
iV ,*tJ<>Ol 20ft.x60, $1,600; 16ft.x21In., $650; 16ft.x26In., 
JV., »575; 16ft.x25 1n., JV., $560; 16Xft.x35 In., $500; 12X 
ft.xSO In.,, »500; 15 ft.x30 In., $4U0; 12 ft.x24in., $425; 
9 ft.xl8 In., A''., $360 (compound rest added for $13 extra) ; 
Sft.xnln., $240; 81t.xl5 in. »865;8ft.x201n., $170; 7ft. x 
liin., JV.$250; 6 ft.xl7 In., N., $295; 6ft.xl5 In., $230;6 
ft.xWIn., $215; 6ft.xl7In. , $225; 6ft.xl6 In., $160; 10 ft.x 
311a., »390; 7lt.x20 In., $170; 6 ft.xl8 in., $193; 5ft. Xl4 
in., $195; 5 ft.xlS In., $210. iJot screw-cutting: 16ft.r24 
1,1., »175; 15ft.x20In., double headed, $350; 16ft.x20Iu., 
double headed, $150; 11 ft.xl2 In., douUe headed, $125; 
8ft.xl7 In., $215; 5 ft.xlS in., $95; 4 ttJL^ln.„N., $15() 
(will make It screw-cutting for $40 additional) ; Speed or 
Drill Lathes, 61t.xl2 1u., JV., $75; 6ft.xl3 in., $50; 5 ft.x 
IS in., $75; 5ft.xl4in., |50; 6 ft.xU In., $45; 2 ft.x9 in., 
$i5; Horton 3-Jawed 361n. Universal Chuck, $140; Wes- 
cott's 4-.fawed 24 in. Chuck, JV., $105; Wescott 15 In. 3- 
.lawed Chuck, JV., $50; Wescott 12In. 3-Jawed Chuck, JV., 
$12; .Japanning Oven, 32x27x20, $20; Oil Can, 4 ft.xS 
ft., $10. 

PURXABIiE AND SXAXIONARlf EN- 
OINES AND BOIIiERS. 
80 h. p. Stationai-y horizontal Engine cylinder, 14x48, 
$1,500; 75h. p. Sta. llor. Engine, 16x36, $800; 60 h. p. Sta. 
hor. Engine, 14x30, $1,000; 80 h. p. hor. Boiler, $1,000; 60 
h. p. hor. Boiler, $500; 2—60 h. p. Locomotive Fire Box 
Boilers, each $500 ; 4—50 h. p. Locomotive Fire Box Boil- 
ers, each $375; 3—30 h. p. Locomotive J? Ire Box Boilers, 
each $300; Upright 50 h. p. chubbuck Engine, 2— 9x8 
Cylinders, $1,050; 45 h. p. hor. Boiler, $700; 2— 60h. p. 2- 
nue Boilers, 31 ft. long, each $425: 10 h. p. hor. Sta. En- 
gine, 12x24, $740; 40 h. p. Upright Engine, 12x24, $700; 35 
h.p. Portable Engine, 12x18, $1,350; 35h. p. Portable En- 
gine, 12x18, $1,250; 35 h. p. Sta. hor. Engine, 12x24, $625; 
9) h. p. Portable Engine, 12x18, $1,270; 25 h. p. Sta. hor. 
Engine, and 30 h.p Upright Boiler, $850; 4-25 h. p. Por- 
table Engines, $1,300, $1,450, $950, $820; 25 h. p. Sta. hor. 
Engine, 8x25, $500; 25 h. p. Sta. hor. Engine, 10x20, $1,100; 
2^0h. p. Upright Boilers, $300, $225; 18 h. p. Portable 
Engine, 9x12, $925; 16 h. p. Portable Engine, 9x12, $900; 
15 h. p. Sta. hot Engine, $350; 16 h. p. Hor. Portable 
Boiler, 12 h. p. Sta. Upright Engine, and 16 h. p. hor. 
Portable, $550; 12 h. p. Sta. hor. Engine, 7>ixl4, Sx); 12 
h. p. Portable Engine, 7xl0,$443;8h. p. Portable Engine, 
trucks and all attachments for threBhlng^ $650; 8^, - 
Sta. hor " • 

Boiler, $125. . __ 

7h. p. Portable Engine, with hoisting -attachment; $450; 
6h. p. Portable Engine, $450; 7 li. p. Sta. Tior. Engine, 
5>4xlO, $160; 5 h. p. Upright Engine and Boiler, with lot 
of Shafting, &c., $400; 5 h. p. Hoot Sectional Safety 
Boiler, $75; 3 h.p. RooerorHotAIr Engine, $225; ikh.p. 
Portable Engine, JV., $185; 2}^ li. p. Sta. hor. Engine and 
Boiler, $200; 3 h. p. Sta. hor. Boiler, $70; 18 In. Steam 
Whistle, JV., $75 (can be hear 30 miles); 12 In. Steam 
Whistle, iV., $50; 8 In. Steam Whistle, jY., $20. 

PORTABIiE ENGINES AND CIRCU- 
LAR SAW MlliliS. 

35 h. p. Portable Engine, 48 ft. Circular Saw Mill, Set 
Works, 140 ft. heavy Drive Belts, 2 large Saws, Shaft- 
ing, Pulleys, (fcc, $2,150; 16 h. p. Portable Engine, 37 ft. 
CIr. Saw Mill, Set Works, 2 large Saws and Arbors, all 
belting, etc., $1,675. 

CIRCULAR SAIVS. 

60 In. DIsstoii Saw, 6 and 9 gauge, $110; 49 in. Hoc In- 
serted Tooth Saw, 7 gauge, $70; 48 In. Emerson Inserted 
Tooth Saw, 5 and 7 gauge, $50; 2— 46 In. Saws, 6 and 7 
gauge, each $35. 

SAW miLEi AND WOOD WORKINO 
inACHINERY. 

30 ft. Circular Saw Mill, set works, saw, belting, etc. 
$375; 28 ft. Circular Saw Mill, set works, saw, belting, 
etc., $350; 2 Patent Set Works, JV., each, $0; Up and 
Down Saw Mill, 35 ft., and 2—24 in. water wheels, 
$300; 112ft. « in. Logging Chain, 5c. lb.; 450 ft.4i in. 
Chain, 4^c. lb.; 80 ft. Chain, Links 2 In. long, for elevat- 
ing shavings, etc., 6c. lb. j 2 pair Car Wheels, $17; Brown 
Frost Log Dog, $22; 3 Slungle Mills and Jointers, $155, 
$90, and $60; Excelsior Machines, N., each, $275; 16 ft. 
Double Board Edger, $90; 16 ft. Edger, $60; Gang Lathe 
Machine, $185: 4 Bobbin Lathes, $50 each: 26 in. Rotary 
Bed Planer, JV., $325; 26 In. Rotary Bed Planer, $240; 26 
In. Rotary Bed Planer, N., $235; 30 in. Rotary ]5ed 
Planer, $200; 26 In. Rotary Bed Planer, $180; 24 In. Rotary 
Bed Planer, y., $190; No. 3 Woodworth Planer and 
Matcher, Ball's, N., $1,000; No. 3 Woodworth Planer and 
Matcher, WItherby, Rugg & Richardson, $900; 3— No 4 
Woodworth Planer and Matcher, Ball's, $750 each; No. 
Woodworth Planer and Matcher, Ball's, A''., $760; 24 In 
Woodworth Planer, Ball's, N., $345; 24 in. Excelsior 
Planer and Matcher, Ball's, JV., $410; No. 2 Woodworth 
Plancr,Rlchardson,MerIam & Co. ,$260; 24 In. Richardson. 
Merlam& Co., Planer, $140; 22 In. Rotary Bed Planer 
tl40;23 In. Woodworth Planer, $90; 16 In. Woodworth 
Planer, $90-, 24 In. Sta. Bed Planer, $60; 16 in. Power 
Matcher,$225;14In.PowerMatcher,$150;8 In. Buzz Planer 
$75; Gray & Woods Combination Planer, 12 ft x24 In ' 
$390; Daniels' Planer, f t.x24 In. $175; Daniels' Planer 
35 ft.x24 in., $190; Daniels' Planer, 22 ft. x 30 In., $2 - -1 
Daniels' Planers, 8 ft. x 24 in., $150, and $190; No IW 
Davis Dovetaller, $180; Sash Dovetaller, $20; Andrews* 
Box Board Sawing Machine, 42 In., im. Box Board 
Matcher and Edger, $70; Box Board Matchei\JV., $65-2 
Swing Cut-off Saw Frames, $20 each ; Stave Sawing and 
Planing Machines, Equalizing Saw, Stave Jointers, Close 
Heaters, Windlasses, Trussing Machines, Barrel Lathes, 
Heading Machine, Cooperage tools etc.fortlghtBarrels, 
Prices upon application; Iron Frame Blanchard Spoke 
Lathe, $240; Elchardson, Merlam& Co., Ax Handle and 
Spoke Lathe, $140; Cylinder Stave Sawing Machine, 11x19 
$70; Cylinder Stave Sawing Machine, 11x15. JV., $75- 
Wheeler. Melick & Co., Endless tread h. p., Woo(l Saw- 
ing Rig, $165; Capstan h. p., one or two horses $85-, 3 Va- 
riety Molders, $175, $165, and $110; 3 Side Monitor Jlolder 
Balls, JV., $525; 4 Side Monitor Molder, Balls JV , No i 
Lee 4 side Molder, $520; No. 2 Rogers 3 side Molder, $325; 
Large size, 3 side Iron Frame Molder, Balls, N. , $360 ■ Sash 
Molder, Balls, JV, $190; Small size Sash Molder, Balls JV 
$140; 3 side Sash and Blind Sticker, $110; Sash Molding Ma- 
chine, $90 ; Sash and Blind Stlcker,$115: No. 4 RogersTiIor- 
tlser,$150; No. 2 Smith Mortlser,$135; Foot Mortlser.Balls. 
$25; No.2 Smith Tenoner,$175; No. 4 Ball* Co.,Tenoner 
$140; No. STenoner, R. M. & Co., J140; No. 4 Ball's Ten- 
oner, $125; Wood frame Tenoner, $80; Ball Blind Slat 
Tenoner, JV., $80; Ball Boring Machine, iV., $80; Band 
Saw Machine $125; Scroll Saw, N., $90; Wright Scroll 
Saw, Ball, $70-, Moore's Scroll Saw, $50; Gear Scroll Saw, 
$45; Jig Saw, $30; Iron frame Railway Cut-off Saw, A^. 
$<12; Double Cut-oil Saw, $26; 26 In. Cut-off Saw, $30; No! 
2 R. M. & Co.. Splitting Saw Table, $25; Wooden frame 
Saw Bench Arbor and Saws,$30; Wood frame Saw Bench, 
$18; Wood frame Cut-off Saw Bench,$25; Hand Power Ma- 
chine, Boring, Planing, Scroll and Circular Sawlntf, }f 
$140; Pattern Maker's Lathe, 20 ft. xl7in., $110; 24 in 
WoodLathe, JV., $96; 20ln. Wood Lathe, jvl, $87; Speed 
Drill or Wood Lathe, 7 ft. x 19 In. $45; Head and Tall 
Stock for Wood Lathe, 17 in. swing, $35; Wood Lathe, 
7 ft. X 17 in., $45; Stretching Machine and Chucks, $75; 
Dowel Machine, N., $24; Dowel Machine, $12; Smith 
Blind Stile Borer, $63; or Boring Machine, $33: Sash 
Borer, Grooving and Turning Machine, $a5; UprlehtBor- 
Ing Machine, ?23; 20 Hand Boring Machines, iv:, each, 
$6; 2 Boring Shafts and Bits, JV., each $16; 3 Knife Grind- 
ing Machines, .iV. , each, $16; Machine for setting Matcher 
Cutters. N., $9; Emery Arbor and Stand, $36; Emery 
Arbor and 5 Wheels, $15; 6 new Steel Saw Arbors, each, 
$12; 4 Grindstones, $18, $8, $8, and $4. 

COTTON, W^OOtEN AND W^ASTE MA- 
CHINERY, SEWING MACHINES, &c. • 

Complete outfit for a Waste Mill, including 24 in Water 
"Wheel, 6 h. p. Boiler, &c., $650 (full particulars' on ap- 
plication) ; Fleecing Macliine, $130; Extractor, $90 ■ 
Thresher, $40; Waste Wheel, $25; 2 large Waste Boxes, 
4>ift.x34 1n.x30ln., each $6; Small Crane or Lifting Ma- 
chine, $10; >'o. ICard (double), Cyl. 36 In. xa4 In., $125; 
No.2Card (double), Cyl. 34 In., $100; No. 3 Card (dou- 
ble), Cyl. U in., $75; Picker, 82 In.x23 In., $25; Cloth 
Shearer, $35; 200 Sheets Press Paper, 21x30, $8; Brass 
Plates, 10x21, 900 lbs., »27: Press Screw, 3 ft.x3 in., and 
Bar, 6 ft. , $8 ; 6 Finisher Cards, with rub roll, feed aprons, 
workers and strippers, each $150; Gill Machine andBaller, 
N., 60; Cloth Sewing Machine, JV., $90; 3 Pepper Leg- 

fers, $100 each ; 3 Aiken Leggers, $125 each ; 3 Aiken 
ooters, $75 each; 4 Pepper Footers, each $40; 12 Man- 
hattan Sewing Machines, each $25. 



FIRE ENGINES, STEAM PUMPS, ^kc. 

First Class Amoskeag BteamFIre Engine Rofary Pump, 
$1,200; 2 Hand Fire Engines (Hunneman), with 2 Hose 
Carriages for same, $425 each; 4 American Po|-table Fire 
Extinguishers, $18 each; No. 7 Sutherland Steam Pump, 
$180; Rotary Fire Pump, JV., $125; Balance Wheel Steam 
Pump, $275; 2 Supply Pumps, Corliss, each $200-, Size B, 
Blake Pump, $220: No. 2 Knowles Pump, jV^'$165; No. 2 
Wright Pump, If.. $155: 2 No. 2 Knowles Pumps, each 
$150; No. 2 Knowles Boiler Feed Pumps, (150; 2 No. 1 
Knowles Pump, $90 & $85; No. 1 Selden Pump, $80; al- 
most new Steam Derrick, 65 ft. mast, 52 ft., boom, $550; 
2—200 gall. Copper Kettles, each $300; 425 gall. Copper 
Kettle, $300. 

GRIST MILL MACHINERY. 

30 In. Harrison Portable Mill, $230; 20 in. Harrison Mill, 
S., $160; 20 In. Harrison Mill (heavy) , If., »250; 12 In. 
Harrison Mill, JV., $75; One run Feed Stones, 4X ft., $50; 
Curb, Hopper, Hopper Frame, and Elevator, $18 addi- 
tional. 

WATER WHEELS, 
All complete with Shafting, Couplings , Qoars, Boxes,* c. 
5 ft. Blake Wheel, $375; 5 ft. Whitney Wheel, $350; 4 ft. 
Blake Wheel, $195: 3 feet Whitney Wheel, $275; 2 ft. 
Wheel, $130; Cottrell & Babcock Water Wheel Regulator, 
good as new, $75. 

HAY PRESSES. 

No. X. P. K. Dederlclc Perpetual Hay Baling Press, 
$320; No. 2 Ingersoll &. Dougherty Hay Billing Press, $75. 

IRON PULLEYS, tec. 

Bored, turned, setscrewed, and balanced: 9ft.x20ln., 
5c. per lb.; 86x2(), 5o. lb.; 6k ft.xZO In.. 4Xc. lb.; 54x30)i, 
4c. lb.; 5-ft.xl2, Jf., 5Kc. lb.: 5 ft.x25, SKcllb.; 48x30>i, 
4c. lb. : 48x 12K, 5c. lb.; 48x10, 4Kc.^ Ib.f J2l22><, 5c. lb. ; 
42x14, 5c. lb.; l2x9>J, 2c. lb. ; 4 Binder Rolls, 26x28, $18; 
25x21, $10; 2—22x19, each $8— all complete. Lot of 4 In. 
Cast Iron Pipe, 3c. lb. 

ltF~ Send stamp for our printed list No. 6, fully de- 
scribing the above machines and piany. others . State 
Just what you want, and where you saw this. 

S. C. FORSAITH ic CO., 

Machinists & General Machine Dealers, 

Manchester, N. H. 



FIRST PRIZES, VIENNA, PABIS, NEW YORK, 
BALTIMORE, BOSTON. 



Send forclrculsr of recent 
THE NOB^ 



patented improvements. 

'alk iron works. 

South Norwalk, Conn. 



E. M. MAYO'S PATENT B01.T CUTTEH. 

Bolts and Bolt Ends of every description made to or- 
der. Send for Circular, Cincinnati, Ohio. 



REV;ERSIBLE 

HOISTING ENGINE 

FOR A li li PURPOSES. 

St., n.t 



■ Cheap, simple, durable, and effective 
LIDGERWOOI) M' F'G CO. , 165 Pearl 



KT^AND I 

VOLNEY W.MASON &CO.PR0V.R.I 



MANUFACTURERS AND PATENTEES hav- 
Ine useful artleles ,<aultable foF the hardware Trade, 
and desiring aid to manufacture and Introduce the same 
address P. P. PRATT-, care PRATr& Co., Buffalo, N.T. 
Small samples may be sent, same to be returned If desired 



WITHERBY, RUGG & RICHARDSON, Man- 
ufactures of Woodworth Plftnlng. * Ton^uelng, 
and Grooving Machines, Daniel's Plftners, Rlchardsoirs 
Patent Improved Tenon Machines, Mortising, Mould- 
ing, and Re-Saw Machines, and Wood-Working Ma- 
dilnery generally, 26 Salisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO.) 

L. B. WITHERBY. G. J. RUGG. 8. ». RICHARDSON. 



WANTED— Some responsible Brass Founder 
to manufacture my PATENT THERMOSCOPIC 
LUBRICATOR on Royalty; or will sell a half interest. It 
is entirely reliable, simple, and durable. The least heat 
generated by a journal will cause the oil to flow as de- 
sired, and sound an alarm. If necessary. The principle 
can also be applied to various other useiul purposes. At*- 
dress E. D. TTNE, Reno, Nevada.^ 

CD CC TICKET 

^B Hv ^H ^B To Phila.(alao admits toCrn- 

^^* ^^^ ^^^ ^^^ tennlal Grounds ) and return, 

■ HI H H from aDTDOlDt Id the U. S. east 

■ H H ^^^ ^^^ofUtah.TblB cornea within tbo 

■ IB ^B ^B^^P °' ^^^^ AGENT of 
^ ^ ^ ^^^ ^^^ThkIllubtratkd Weekly, In 

addition to the regular commlaBlons paid. Certainly tho 
GRANDEST offer ever made to CANVASSERS. ^^"'^ 

?our address on postal card for circulars, terms, etc. Send 2 
hree-eont Stamps If specimen copy of paper Is desired. 
Address CHA3. CLUCAS A CO.. 14 Warron St.. New Yorlt. 

FOR ALL KINDS OF MACHINERY- Apply to 
S. C. HILLS, 51 CortlandtSt.,NewYork. 

LeCoiaiit's Patent 
MACHINISTS' TOOLS. 

Reduced Prices. 

Set Iron Dogs, Mto21n $ 5.60 

»"*" 112.00 

"Steel " H" i" I 6.30 

%" i" $18.(0 

Iron & Steel Clamps, Die Dogs, Clamp Dogs, ViceClamps , 
Expanding Mandrels, &c. Send for latest PrlccList to 
C. W.LK COUNT, South Norwalk, Conn. 





w. 



F. & JOHN BARNES, 
Manufacturers of Barnes' 
Patent FOOT--POWEK MACHINK- 
RY, SCROLL SAWS, LATHES, CIR- 
CULAR SAWS, Etc., at Centennial, 
Siding 12, Location, B, 8, 57. The 
only foot power mactiinerv witnout 
dead centers. $1,500 to $2,000 per 
yearmade using these machli es. 

jy Send for ILLUSTRATED 
CATALOGUE. 

BOCKFORD, 

WINNEBAGO COUNTY, ILL. 



IMPROVED STYLES FOR 
.^,_^ making SHINGLES, HEADING, and STAVES; 
also GUA6E LATHES for TURNING HANDLES. Sole 
makers of Laws Pat. Shingle and Heading Sawing Ma- 
chine. Address TREVOK& CO., Lockport, N. Y. 



MACHINERY OF 
1 



RIDGE'S FOODFOEINFANT3& INVALIDS Is the Stand- 
ard preparation of Its kind In England and America. 



For the Best and Clieaju- 



PUNCHING egt address THE STIL.. 

..>'»»'r.^^'n-n«c<Tio & PAKKBB PRESS CO 
DEOP PRESSES, middletown, conn 



SHAFTS PULLEYS.HANCERS 
COUPLINGS ETC. 



In Stock, and for Sale by 

WILLIAM SELLERS & CO., 
Philadelphia, and 79 Liberty St. , New York. 
Price lists and pamphlets on application. 



ADVERTISERS DESIRING to REACH Coun- 
try readers can do so In the cheapest and best mant 
nerby usln^ one or more sections oi Kellogp's Orea- 
Newspaper Lists and State Divisions. Good medium for 
Patentees. For Illustrated catalogue and colored niar, 
address A. N. KELLOGG, 79 Jackson St., Chicago, 111. 



;"BhotolngravingCo: 



Stiauvisu aay iBt, 



For Newsfspcr, Book uid Cuakgoe Ui 
of PrinB. Feit-aM-Inli Drwings, Orii ' 
imooth u gUsa. the lines are deeper 
paper, and on any pros where type 

Our PiaUa an now iwed 
aCND STAMP FOl 




FAM FLACK 



D. L CAUOK OmuI Ascnt. 



vPhotogTsphie and Clwmlcal mcdiod. Irom all Icind* 
^^usapeT than Wood-cuts. These Hates lave a prindng; surface as 
e guarantee tliem to print peHecdy dean and fiharp, on wet or dry 
£lecUx>t]ipes or Stereotypes can be made from thein la tlie usual way. 

i publither* and tnanufaciutera in every HtUt in the Unionm 
LUSTRATED CIRCULAR. Pleaso uy where you saw this. 



P. BLAISDELL <& CO.. 

Worcester, Afass., 

Manuf acturersof the Blalsdell Patent Upright Drll t. i 
other flr8^cla88 Machinist's Tools. 






Small Tools of all kinds; also GEAR WHEELS, parts 
of MODELS, and materials of all kinds. . Castings of 
Small Lathes, Enidnes, Slide Rests. etc. Catalogues free. 
GOODNOW & WIOHTMAN, 23 CornhlU , Boston, Mass. 




Mo. 



BLOWERS AND PANS. 

r Sturtevant Blower and HotBlast Apparatus, $400. 



STEAM ENGINES FOR SALE; 

I offer the f ollowlngvery superior Todd & Rafferty En- 
gines for sale at greatly reduced prices: One 18x36, on^ 
14x18 (sawmill), one 12x14, one 11x24, one 10x24, one 9x20 
one 7x16, one 5x10 on legs, one 8x12, portable one 8x16 
double hoisting; all first class and entirely new. Also 
various sizes and kinds of Boilers. I will also furnish 
specIficationE and estimates for ail kiiulg of rope and bag- 
ging machinery. Send fordescriptivecircularand price. 

Address J. C. TODD. 

10 Barclay St., New York, or Paterson, N. J. 

Practical Hand-Books 

For Engineers, Machinists, Ac. 

Fully Illustrated. 
Roper.— A Catechism of Hi8:li Pressure, or Xon- 

Condenslng Steam Engines. Third edition, revised. 

ISno., tucks, Eilt edge |2.00 

Roper.— Hanubook of the LoconiotiTe. i8mo 

tucks, gilt |2 .50 

Roper.— Handbook of Land and Marine Ensrines. 

12mo., tucks, gilt edge |3.50 

JUST PUBLISHED. 

Roper's Hand-Book 

OF MODERN 

STEAM FIRE ENGINES, 

INCLUDING 

THE RUNNING, CARE, AND MANAGEMENT OF 

STEAM FIRE-ENGINES & FIRE-PUMPS. 

12mo. Morocco Tucks. $3.50. 

The only book of the kindever published in this country. 

Trantwine.- A Nevr Method of Calculatinir the 

Cubic Contents of Excavations and Embankments. Ten 
SteelPlates. Fifth edition, revised, Hxo., cl $2.00 

Trautwine.— The Field Practice of Laying Out 
Circular Curves for Railroads. Ninth edition, revised. 
12mo . , tack $2.00 

Trautwine's Civil Engineer's Pocket Book. 12mo. 
648 pages, morocco, tucks, gilt edges. Third edition, 
revised $5.00 

",• Any of the above works sent by mail, prepaid, upon 
receipt of the price . 

Claxton, Remsen iu HafTelflnger, 

'624, ftW, m Market Street, "* 

PHILADELPHIA. 

COMPRESSED AIR MOTIVE POWER.— For 
particulars of the most recent practice , send 20 cente 
/or SCIENTIFIC AMERICAN SUPPLEMENT, Nob. 1 
and 2. containing 5 engravings of the ** Compressed 
Air " Locomo tlves now In use In St. Oothard Tunnel 
Works, with dimensions, etc. 



SPARE THE CROTON & SAVETHE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Ridgewood 
Water. WM. D. ANDREWS* BRO. , 414 WaterSt. ,N.T. 
who control the patent for Green's American Driven Well. 



JMPOKTANT FOR ALL CORPORATIONS AND 
MANF'G. CONCERNS.-Buerk'a Watchman's 
Time IJetector, capable of accurately controlling the 
motion of a watchman or patrolman at the different sta- 
tions of' his beat. Send for circular. 
J. E. BUERK, P. O. Box 979, Boston, MaBfi. 
N. B.— The suit against Imhaeuser & Co., of New York 
was decided In my favor, June 10, 1874. Proceedings 
have Been" commencedi'agalnBt Imhaeuser & Co. for sell- 
ing, contrary to the order of the Court, and especially the 
clock with a series of springs in the cover, and marked 
Pat'd Oct. 20, '74. Persons using these, or any othe» 
clocks iTifringing on tny Patent, will be dealt with acccr 
dlDRtolaw. 



SMALL MILLED MACHINE SCREWS made 
to order. Samples and price list sent free. 
Curtis M'f'g Co., West Brattleboro,Vt. 



ELECTRIC BURGLAR ALARMS, Hotel and House 
Annunciators, Call Bells, Signaling Apparatus. Cheap 
Teleg.InBt'8,Batt'8,etc. Tkl. Supply Co. .Cleveland, O, 



TRON PLANING MACHINES A SPECIALTY. 

1 C WHITCOMB & CO., M'f'rs, Worcester, Mass. 



$77 



A WEEK to Agents, Old & Yonng. Male & Fe- 
male, Inthclrlocallty. Terms &017TFITFBEE. 
Address P. O. VICKERT & CO., Augusta, Me. 




BLAKE'S PATENT 

Stone and Ore Breaker 

Crust) es all hard and Brittle Substances to 
any required size. Also, any kind of 
Stosb lor Roads and for Cohcrktk, &c. 
Address BLAKE CRUSHER CO., 

New Haven, Conn. 



WOOD, TABER & MORSE, 

Eaton, Madison Co., N. Y., 



HAKUFACTUBKR8 OF 




Steam Engines, 

Portable, Stationary, 
and Agricultural. 



Hundreds in use In Shops, Print - 
Ing Rooms, Mills, Mines, and on 
Farms and Plantations, for Grain 
Threshing, Food Cooking for 
Stock, Cotton Ginning, Saw- 
ing, &c. 
py Circulars sent on application. 



CENTENNIAL 

BOOK OF BIOGRAPHY 

of th. mfti mas of »ho 

laa 100 TVAxs or om ivsznmiroi. 

The glory of America Is her great men. Everybody 
wants to read their lives at this Centennial season . Agents 
Wanted. Agents selling histories should sell this hook 
also. Everybody buys it. The greatest success of the 
year. Send for circular. P. W. ZIEGLER4 CO., nilla- 
delphla. Pa. , and Chicago, 111. 




N. F. BURNHAM'S 

18T4 TITRBINE 

Water Wheel 

Has DISPLACED hundreds of other 
Turbines, but HAS NEVER BEEN I 
SELF DISPLACED. Pamphlet Free . 

N. F. Burnham, York, Pa. 



PATENT 



Planing and Matching: 

and Molding Machines, Oray and Wood's Planers, Self- 
olllng Saw Arbors, and other wood-working machinery 
S. A. WOOD'S MACHINE Co., ( 91 Liberty St., N. Y. 
Send for Circulars, etc. J 172 High St., Boston. 



^SfWlTd^ SAFETY HOISTING 

^ X Xl8l Machinery. 

OTISjBBOS. & CO. 

No. 348 BROADWAY, NEW YORK. 



THE IMPROVED 

NIAGARA STEAM PUMP 

93 to 97 Pearl St .. Brooklyn. N. I'. 
Agency, A.Aller,95 Liberty St.,N.Y' 

Norman Hubbard, 

Sole Manufacturer, 

Engines and Boilers, 

Pulleys, Shafting , and Hart gers 

a Specialty. 




NO 



We win start you in a ousincss you 
can make f 50 a wefek witnout capital 
K/I^N |k| f— \A easy and respectable for either sex 
IVlVjN C Y Agents' SuppfyCo.,261Bowery,N.Y 



Pond's Tools. 

ENGINE I.ATHES, PliANEKS, DRIliI-S, &c. 

Send for Catalogue. DAVID W. POND, Successor to 
LUCIUS W. PONTD, Worcester, Mass. 



DO VnTT ^f*'® *"^ Female. Send your ad- 

^rA,™ dress and get something that Will bring 

WANT you In honorably over }!150 a month sure. 

MONEY l"'''^"*"'"*' Union, 173 Greenwich St., 



PORTABLE STEAM ENGINE. 
WITH AUTOMATICAL C'JT-OFF REGULATOR 

AND BALAI\CED VALVE. 

THE BEST ;:-° MOST ECONOMICAL ENGINE MADE 

S£/V£D f^Off C/ ^ C Ui-A ^ . 

Th=J.C.HOftOLEYCO. LAWRENCE, MASS. 

STATE WHERE VOU SAW THIS. 



$6 to $20 



per day at home. Samples worth $1 
free. Si inson & Co. , Portland, Me . 



^rvmatn^e* av how mAOE in 

VlJMClU'XLJK 10 HOURS mm 

cider, wine. Molasses or Sorghum, u)i(ftOM( uising amy, . 
Address. F. L SAGE, Sprlnglield, Mass. Same Paper 






PATENT DOUBLE ECCENTKIC CORNICK BKAi-i.. 
Manufactured by THOMAS & ROBINSON, Cine, 
nati, O. Send for Circulars. 



PROPOSALS FOR THE PURCHASE OR CON- 
STRUCTION OF A STEAHIEU. 

Depot Quartermaster's Office, 
Houston Street, Cor. Greene. 

New York City, May 12, 1876. 

SEALED PROPOSALS, in triplicate, subject to the 
usual conditions, will be received at tbia oflice until 
12 o'clock, noon, ai June 19th, 1876, at which time and 
place they will be opened In presence of bidders, for the 

gurchase or construction or a Steamer for use of the 
rdnance Department in New York Harbor. 
The Government reserves the right to reject any or all 
proposals. 

Blank proposals, Bpeclflcatlons, and full information as 
to the manner of bidding, conditions to be observed by 
bld4ers, and terms of contract and payment, will be fur- 
nished on application to this office. 

Envelopes containing' proposals should be marked, 
"Proposals for the Purchase or Construction of a 
Steamer," and addressed to the Depot Quartermaster, 
New York City . 

RtTFUS INGALLSt CoLand^sst. Q. M. Genl. 

I Am CO can make |5 a day, in their own city or town. 
LAUICo Address ELLIS M'F'G Co., Waltham, Ms. 



$100 



INVESTED HAS 
PAID A PROFIT OF 



$1,700 



during the past few months, under our Improved system 
of operating In Stocks. Book containing full informa- 
tion sent on application. TUMBBIDGE & CO. , Bankers 
and Brokere, 9? Broadway, New York. 
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[June 17, 1876. 



^&vtvti»mmt$. 



Back Fi 
Inside 



fl.OO a line. 
5< 



Pasre -------- ^Scents a line. 

Engravings may head advertisements at the same rate 
ver line, hy measurement, as the letter press. Ad- 
vertisements must be received at publication office as 
early as Friday morning to appear in next issue. 



m. SEIilO JUNIOR, & CO., 

Importers of Amerlcao Machinery, Tools, Agricultural 
Implements, Wholesale and Export Hardware and Ma- 
chinery Merchants. Est'd 1866. 85 Queen Victoria St., 
LONDON, E. C, EnGLASD. 



Portland and Keene's Cement. 

From the best LoDdOD Maaufacturers. For sale by 

JAMES BRAND, 85 Beekman St., New York. 
A Practical Treatise on Cement furnished for 25 cents. 



Stone Channeling 



OR 



Quarrying Machine, 




WARDWELL PATENT, 

FOB CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OP 
QUABEIES. 

8TEAH STONE CUTTEB CO., SUTLAND, VT. 

SOLE PROPRIETORS AND MANUrAOTURERS. 




ENTS 



[ESTABLISHED 1846.] 



Mflnn & Co.'s Patent Offices. 



The Oldest Agency lor Soliciting Patents tn the 
United States. 

THIRTY TEARS' EXPERIENCE. 

MORE PATENTS have been secured tbrougb tbls 
agency, at home and abroad, than through any other In 
the world. 

They employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been 
selected from the ranks of the Patent Office. 

SIXTY THOUSAND inventors have availed themr 
selves of Munn & Co.'s services In examining their in- 
ventions and procuring their patents. 

MUNN & CO., in connection with the publication of 
the SCIENTIFIC. AMEBIC AN, continue to examine in- 
ventions, confer with inventors, prepare drnwljigs, spe- 

flcations, and assignments, attend to filing applications 
n the Patent Office, paying the government fees, and 
watch each case step by step while pending before the ex- 
aminer. This is done through their branch office, corner 
F and 7tb streets, Washington. Tbey also prepare and 
file caveats, procure design patents, trademarks, and re- 
issues, attend to rejected cases (prepared by the inventor 
or other attorneys), procure copyrights, attend to inter- 
ferences, give written opinions on matters of infringe- 
ment, furnish copies of patents, and, In fact, attend to 
every branch of patent business both in this and in for- 
eign countries. 

A special notice is made in the SCIENTIFIC AMERI- 
CAN of all inventions patented through this agency, with 
the name and residence of the patentee. Patents are of- 
ten sold, in part or whole, to persons attracted to the in- 
vention by such notice. 

Patentsobtalned in Canada, England, France,Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertaining specially to foreign patents, 
which states the cost,tlme granted, and the requirements 
for each country. 

Copies of Patents. 

Persons desiring any patent issued from 1836 to Novem- 
ber 36, 1867, can be supplied wltb official copies at rea- 
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of- 
fice $1. 

A copy of the claims of any patent issued since 1836 will 
be furnished for $1. 

When ordering copies, please to remit for the same as 
above, and state name of patentee, title of invention, 
and date of patent. 

A pamphlet containing the laws and full directions for 
obtaining United States patents sent free. A hand- 
somely bound Reference Book, gilt edges, contains 140 
pages and many engravings and tables important to every 
patentee and mechanic, and Is a useful handbook of ref- 
erence for everybody. Price 25 cents, mailed free. 
Address 

HUKN ft CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y, 

Brakcb Offios— Corner F and 7th StreetSf Waah- 
ngton. D. C 



DAMPER T> ■■ ■ iJ iill 

REGULATORS SxXSTa 
mURRILIi & KEIZER, 44 HollidaySt., Bait. 



A^D LEVER 
GAGE COCKS. 



NQN-OOHBUSTIBLE STEAH BOILEB ft FIFE 

COVERING 

iriTH *<AIR SPACE" imPROVEinENT. 

Saves 10 to 20 per cent. CHALMERS SPENCE CO., 
Foot E. 9th St., N. T.;1202 N. 2nd St., St. Louis, Mo. 



I HON BRIDGE BUILDING— A complete de- 
scription, with dimensions, worklner drawings, and 
prespectlves of Glrard Avenue Bridge, Pblladelphia, Pa. 
with foundations of piers. Ten engravings. Price SO 
cents. Contained In Nos. 1, 2, and 4 of SCIENTIFIC 
AMERICAN SUPPLEMENT, 10 cents per copy. To be 
bad at this office, and of all news agents. 



To Roofers, Builders, & Property Owners. 




A complete Roofing for $3 per square, durable, eco- 
nomical, and fireproof. Send for Samples and Circulars. 
E. H. MARTIN, General Roofing Materials, 
P O 80x4784 70 Maiden Lane 

r. 1>.JB0X4(»4. and 9 Liberty St., N. Y. 



ROGERS' TANNATE OP SODA BOILER 
SCALE PREVENTIVE. 

JOS. G. ROGERS & CO., Madison, Ind. 
B^~ Send for book on BoUier Incrustation. 



FOR LEASE, 



At South Chicago, 111., a Shop 100xS2feet, 2 stories, 
18 Inch concrete walls. Engine, Boiler, Shafting, &c.\ 
Frame Store House, 45x60, 2 comfortable Dwellings, and 
Blacksmith's Shop, all on lot 194 feet by 150 feet, opposite 
principal Depot In centerof the town, six miles South of 
Chicago. Advantages for manufacturing unequaled by 
any town In the west. Five TrunkEallroads and Lake 
navigation. Largest Lumbermarket known at this point. 
More ground adjoining can be leased if wanted. Atldress 
WM. H. DILLINGHAM, LouisvIUcKy.. Owner. 



GEO. VT. READ <& CO., 

STEAM BAND SAW 
AND VENEER CUTTING MII.L,, 

186 to 200 LEWIS ST., foot 5th andGthSts., E. R., N. T. 
Always on hand, FULL STOCK of SEASONED 

Hard- Wood Lumber 

AND CHOICE FIQUSED VENEEBS. 

The liARGEST STOCK I The GREATEST 

VARIETY t The Liowest Prices I 

%W Enclose Stamp for Catalogue and Prlce-Llst. 
Orderaby mall promptly and faithfully executed. 




Durable, and Efficient. 



Boult's Patent 

Reverse TOtotion 

Paneling, Variety 

Moulding and 

Dovetailing 

mC a e li i n e , 

cuts Panels of 

any design or 

style of mould In 

the solid wood 

with neatness 

and dispatch. Is 

a first class 

Shaper, Edge 

and Scroll 

Moulder. 

Does general 

Dovetailing with 

thick or thin 

stuffs. Bimple* 




B9~ Send for Pamphlet and 
Sample of work. 

Improved Solid Steel Cutters for 
ail kinds of Variety Moulders 
made to order, and warranted 
by the 
B. C. MACHINERY CO., 

Battle Creek, IHicli. 



Todd & Rafiferty Machine Co. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut- Off Engine, Lowe's 
Patent Tubular and Flue Boilers, Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. ■ Boilers of all 
kinds. Steam Pumps, Mill Gearing, Shafting, &c., Silk, 
Tow Oaknm,Bagglng,Rope, Flax, and Hemp Machinery 
AS'^'i' '?■■ ""^ ^f"^ Haven Manufacturing Co . 's Machin- 
ist s Tools, for Judson's Governors and Stop Valves, 
liH'"4^S^'„.?i<'^„''"''v , *"* Differential Pulley- Blocks. 
S:^55?00¥St,88 LIBEBTV BTKEET, NE* YORK 
WORKS, PATERSON, NEW JERSEY. i"»°- 



u 



Niagara 
Steam PumpWorks 

ESTABLISHSD 1836. 

CHARLES B. HARBTCK. 

No. 23 Adams Street, 

BROOKLYN, N. Y. 



BOGARDUS' PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones. Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 



HOW TO MAKE SPIRAL SPRINGS. By 
Joshua Rose. With three engravings of the tools, 
which are easily made, and complete practical directions 
for working, Including Hardening and Tempering. Price 
10 cents. Contained In Scientific Amebican Supple- 
ment No. 20. To be had at this office and at all News 
Stores throughout the country. 



"^T T TI f T+Ll WROUGHT' 

Beams & Girder s 



THE UNION IRON MILLS, Pittsburgh, Pa.— 
The attention of Engineers and Architects Is called 
to our improved Wrought-Iron Beams and Girders (pat- 
ented), in which the compound welds between the stem 
and flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can be 
obtaised elsewhere. For descriptive llthqgraph,addre8s 
Carnegie Brothers & Co.,UnlonlronMIll8,Pltt8burgh,Pa. 



PERFECT 

NEWSPAPER FILE. 

:o: 

Th« Koch Patent File, for oreservlng newspapers, 
ma^^zlnes, and pamphlets, has been recently Improved 
and price redaced. Subscribers to the Scientific Am- 
EBiCAK and Scientific American Supplement can be 
supplied forthe low price of 91. 50 by mail, or Si. 25 at the 
omee of tb(8 paper. Heavr board sides; InBcrlption 
'•SCIENTIFIC AJklERICAN," In gilt. Necewary f or 
every one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publlshei-s Scientific American, 



HASKELL'S THREE CYLINDER PUMP- 
fiftpd or Power. Cheaper than a Steam Pump. 
Will outwear a Rotary Pump— do more work, with less 
power; than aiy other pump. Not liable to get out of 
ord*r. Any blacksmith can repair It. Adapted to any 
kind of hard work. Send for Circular. 

CHASE MACHINE COMPANY, Boston, Mass. 



SEND FOR CIRCULARS OF ONLY CHOICE 
2d hand Engines and Boilers, Portable and Station- 
ary, also of Pumps, Tubing, Casing, Iron Pipe, &c., to 
• JAMES M. BINGHAM, 

Successor to BINGHAM & RICH, Oil City, Pa. 



DiamonJ SoliJ Emery Wheels. 

PkiOES-6x«, 11.25; 8x1, $2.25:12x1)^, $5.50; 16x2, $12.50; 
18x2, $16.00; aS2. $19.50; 24x3, $43. All other sizes at pro- 
portionate prices. Fast cutting, free from glazing, they 
are the best Solid Emery Wheels. Give dlam. of holes 
In your order for wheels. Emery Grinders unequalled by 
any in the world. Address AMERICAN TWIST DRILL 
CO., Woonsocket, R.I. 



H.W.JOHNS', 



MATERIALS.^* 



Asbestos Roofinff, with the improved White Asbestos 
Fire Proof Coating, for steep orflatRoofB In all climates. 
Asbestos Rooi Coatingr, for old Leaky Roofs. 
Asbestos Cement, for repairing Leaks on Roofs. 
Asbestos Root Paint, for Tin Roofs, Ironwork, &c. 
Asbestos Faints- all colors— for structural purposes. 
Asbestos Fire Proof Coattnir, for wood work, &c. 
Asbestos Steam Pipe and Boiler CoTerinss* 
Asbestos 8team Packing, flat and round, all sizes. 
Sheatliinar Fells, Vermin-Proof Lining, (&:c. 

These articles are ready for use, and can oe easily ap- 
plied by any one. Send for Pamphlets, Price Lists, &c. 

H. W. JOHNS, 87 Maiden Lane.N.Y., 

P atentee and Manufacturer. Established 1858. 



Mill Furnishing Works 

are the larg;est In the United StateTr They make Burr 
Millstones, Portable Mills, Smut Machines, Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Send tor Catalogue. 

J. T. NOYE& SON, Buffalo, N. Y. 




W. C. DUYCKINCK, 

Importer, Manufactuber, and Dealer in 

Railway, Machinists', and En^ 
gineers' Supplies. 

30 and 32 JOHN STREET, 

P.O. Box 4101. NEW lORK. 



ID iamondsv^> Carbon 



shaped or Crude, furnished and set for Boring Rocks, 
Dressing Mill Burrs, Emery Wheels, Grindstones. Hard- 
ened Steel, Calender Rollers, and for Sawing, Turning, or 
Working Stone and other hard substances; also Glaziers' 
Diamonds. J. DICKINSON, 64 Nassau St., New York. 



THB HEALD & SIS CO 

Patent Centrifugal Pumps. 

VERTICAL & HORIZONTAL. 

Fimt Premiums tLt New Orleans, Cincinnati, and New 
York. '■* Medal of Special Award,' ' 
American Institute, 1872. 
Perfectsatisfactionguaranteed. The cheapest, simplest, 
strongest, most efficient and popular Pump in use, for 
emptying Dry-docks, Coffer-dams, etc., and for use In 
Paper MIIlB, Tanneries, and Factories. STEAM PUMPS 
verylow,for Wrecking, Dredging, Irrigating, etc. Illus- 
trated pamphlet, free. Nearly 1, 000 references to actual 
customers. Slpagesflrst class testimony. Address 

HEALD, SI8C0 &C0. Baldwinsvllle, N^. Y. 




W^RWHEEL 

SIKD FOn HCW evncuvAK. 

WeUT^NUlh HOUSTOH 
\KOH >MORKS. 

Bevoxx, W\scohs\h. 



WH 

[Patent 



I PPLE*S 

Door Knob. 



Awarded a Bronze Medal at the American Institute Fair 
for 1874. The Judttessay : " We consider this method of 
fastening DOOR ICNOBS a great iihprovelnent over any- 
thing yet invented for the purpose, as it obviates the use 
of side screws and washers, andean be regulated to suit 
any thickness of Doors." Send for Circular. 

THE PARKER & WHIPPLE COMPANY, 
WestMeriden,Conn.. or 97 Chambers St., N. Y. 



Machinists' Tools. 

New and Improved Patterns. 
Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &c. 

NEIV HAVEN JUANUFACTITRING CO., 

ye-w Haven, Conn. 




Do Tour Own Printing;! 

<^ O Pren for cards, lab«Ii,.enTelop«i, etc 

*P O LoTKer bIub for luger work. 

BuftlneM Men do their printing and advertl*- 

Ing, save money uid iacreas« trade. PleMtir« uid 

iro&t in Amateur Prlntlns. The Olrls of 

havt great fan and male 



Cf T>rv-^QhBvt great fan and male mooay faat al 
^ X>U^ Sprintiog. Send two stamps for fuU caU- 
^ ' ue ofmsees. tym, ete., to the ManQ^;«anr«, 



YELOCIPEDE CARRIAGES, OF LIGHT CON- 
structlon, fast speed. Worked by hand cranks; 
alsoby foot treadles. Illustrated In SCIENTIFIC AME- 
RICAN SUPPLEMENT No. 8. lb be had at this office 
and of all news agents. Price 10 cents. 



eaqle foot lathes 




With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, &c. ; also Small 
Engine Lathes, Metal Hand Planers, &c. 
Neatest designs, superior flnlsh. Low 
Prices. Our new Catalogue describes 
these and every tool necessary for theAm- 
ateur or Artlzan. Send for ft. 

WM. L. CHASE & CO. 
95 & 97 Liberty St. New York. 



The Tanite Co., 

STROUDSBURG, PA. 

EMERY WHEELS & GRINDERS 



SCREW PROPELLERS, THEIR SHAFTS AND 
FITTINGS. By Hamilton W. Pendred, M. E. An 
able treatise, showing the present practice. Its advan- 
tages and defects. WlthSSngures. Price lOcenta. Con- 
tinued In No. 4 of SCIENTIFIC AMERICAN SUPPLE- 
MENT. To be had at this office, and of all news agents. 



PORTLAND CEMENT 

For Walks, Cisterns, Foundations, Stables, Cellars. 
Bridges, Reservoirs, Breweries, etc. 
Remit 10 cents for Practical Treatise on Cements. 
S. L. Merchant & Co., 76 South St., New York. 



HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 

f . B. FEAmn, 7. Fies't. i. m. alleh, Frett 
I. B, PMCE, sec'y. 



FOREIGN PATENTS 

AND 

TMU CENTENNIAL. 

There is no doubt that our Centennial Exposition will 
attract to our shores multitudes of representative people 
from all parts of the world, and they will take home with 
them many of our best improvements to introduce into 
their own manufactures. 

An unusual opportunity will be offered for selling to 
these people such foreign patents' as have been secured on 
good American inventions in the respective countries 
from which these visitors come. 

At the reduced prices for which patents are obtained 
abroad, our people will lose a chance not likely to occur 
again, if they do not avail themselves of the opportunity 
of securing their inventions In foreign countries at once 
so as to have their patents ready to negotiate during the 
coming summer. 

For cost of patents in the different countries and the 
conditions on which they are granted, send for pamphlet 
containing full Information. 

Address MUNN & CO., 

87 Park Row, New York. 
Br£Nch Office, cor. F and 7th Sts. 
Washington, D. C. 




SCIENTIFIC AMERICAN, 

FOR 1876. 

THE HOST FOFULAB SCIENTIFIC PAFCB 

IN THE WOULD. 

THIRTY-FIRST YEAR. 
VOLUME XXXIV.— NEW SERIES. 

The publishers of the SCIENTIFIC AME&ICAN 
beg to announce that on the first day of January, 
1878, a new volume commenced. It will continue 
to be the aim of the publishers to render the con- 
tents of the new volume more attractive and use- 
ful than any of Its predecessors. 

To the Mechanic and Manufacturer. 

No person engaged In any of the mechanical pur- 
suits should think of doing without the Scien 
TiFic American. Every number contains from 
six to ten engravings of new machines and Inven- 
tions which cannot be found in any other publlca 
tlon. 

The SCIENTIFIC AMERICAN is devoted to the 
Interests of Popular Science, the Mechanic Arts, 
Manufactures,Inventlons,Agrloulture,Commerce 
and the Industrial pursuits generally; and it is val- 
uable and Instructive not only in the Workshop 
and Manufactory, but also in the Household, the 
Library, and the Beading Boom. Each volume 
contains hundreds of Notes, Beceipts, and Sugges- 
tions and Advice, by Practical Writers, for Work- 
ing Men and Employers, in all the various arts. 

TERMS OF SUBSCRIPTION — POSTAGE 
PAID BY US. 

One copy Scientific Ameiican, one year J3. 20 

One copy Scientific American, six months. 1 , gQ 
One copy Scientific American,three months 1 ,00 
One copy Scientific American and one copy 
Scientific American Supplement, both 

for one year, post-paid 7.00 

Tbe Scientific American Supplement 

A weekly paper, uniform in size with the Scien- 
tific American, but a distinct publication. It 
contains working drawings of engineering works, 
and elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An Illustrated cover protects the hand- 
somely printed sheets. Price, $5.00 per annum 
Single copies 10 cents. 

Bemit by postal order, draft, or express. 

Address all letters and make all Post OfBce or- 
ders and drafts payable to 

MUI^^IS" & CO. 

3t PARK ROW, NEW YORK 



'X'he " Scientific American " is printed with 

1 CHAS. ENEU JOHNSON ftCO.'SINK. Tenth and 

Lombard-stB. , Pblladelphia. and59Gold-at..New-YorK 
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